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LONDON : 


President (in French). — The Per- 
nt Commission has instructed me ‘to 


‘of the Swiss Federal Railways. 
. Weiss is wellknown to us by his 
pus scientific works and by his 
collaboration in past Congresses; 
reporter on a question of great 
lay interest, namely, high speed 
om otives. 

1 is a country without coal, 
a large number of water- 
Shae pase made ad- 
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: Mr. MARCHAL, 


mirable use of, especially as regards rail- 
way electrification, and in this class of 
work Mr. Weiss possesses special qualifi- 
cations. 

The Permanent Commission also sug- 
gests to you, as Principal Secretary, 
Mr. Minsart, principal engineer of the 
Belgian State Railways. 

If the meeting is in agreement with 
the proposals which I have just had 
the honour to make, I will appoint 
Messrs. Weiss and Minsart to their res- 
pective offices. (Applause.) 


I will therefore ask Messrs. WEIss and 
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Minsart to take their places. It would 
be well to then proceed with the nomina- 
tion and installation of the vice-presi- 
dents. 


Messrs. Weiss and Minsart took their 
places on the platform. 


Mr, Weiss (in French). — Gentlemen, 
I must deeply thank Mr. Marcnat for the 
very kind remarks he has just made, and 
I must thank you for the honour which 
you have done to my country in appoint- 
ing me as President of this section. 

I will do my best to carry out these 
important duties to the best of my ability, 
but I would ask you, however, to extend 
to me your indulgence, because I find 
some difficulty in expressing myself in 
French and even more so in English. 
I hope therefore that through the kind 
aid of our Principal Secretary and the 
translators it will be possible for me to 
do myself understand and to follow the 
debates. 


We have in the first place to proceed 
to the nomination of the vice-presidents. 
I would propose for these positions :. 


Mr. A. Faris, chief running and ro!l- 
ling stock engineer of the Italian State 
Railways; 

Mr. H. N. Greszey, C. B. E, chief me- — 
chanical engineer, London & North East- 4 
ern Railway; 

Mr. Heroin, chief of the Rail De- 
partment of the Swiss Federal Railway 
Board, 

and Mr. Lacoin, engineer in chief of 
rolling stock and motive power of the 
Paris-Orleans Railway Company. 


(Signs of approval and applause.) 

— The section, on the proposal of the 
President, then completed the Secretariat 
and drew up a provisional agenda. 


— The meeting terminated at 10.15 am, 
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QUESTION IV-A. 


—— 


A > 
— . 
i Pe 


, oar 


REDUCTION OF THE COST OF TRACTION : 
a : FUEL AND ITS COMBUSTION. 


Choice of fuel : coal, mixing of coals, peat, oil fuel, pulverised fuel, mixing 


of solid and liquid fuels (colloidal fuel) ; 
b) Apparatus for the combustion of solid fuel (rocking-grates, etc.), liquid and 


| pulverised fuels ; 
¢) Mechanical stokers ; 


4st report (America), by Mr. G. H. 
| Ey (See English edition of the 
Bulletin, November 1924, p. 1029, or 


f (British Empire), by 
_ Mr. C. B. Cotter?. (See English edition 
of the Bulletin, March 1925, p. 797, or 
separate issue [with red cover] No. 29.) 


poe Ne 
| The President (in French). — Before 
‘opening the discussion I think it may be 
to remind delegates that the offic- 
guages of the Congress are French 


d) Smoke consumption. Spark arresters. 


Preliminary documents. 


3rd report (other countries), by Mr. H. 
CHENu. (See English edition of the Bulle- 
tin, May 1925 [2nd part], p. 1783, or 
separate issue [with red cover| No. 45.) 


Special reporter : Mr. G. H. Emerson. 
{See English edition of the Bulletin, June 
1925, p. 2104.) 


_ DISCUSSION BY THE SECTION 


Meeting held on the 23 June 1925 (morning). 


—_ 


Mr. WEISS, in THE CHAIR. 


and English. I would draw the attention 
of members of the section to the fact that 
some of the delegates have only an im- 
perfect acquaintance with these two lan- 
guages, and for this reason I would re- 
quest the Special Reporters and any dele- 
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gates who take part in the discussion to 
be so good as to speak slowly and dis- 
tinctly. All speakers are requested, fur- 
ther, before addressing the meeting, to 
indicate their number in the list of dele- 
gates, as well as the country and railway 
which they represent. - 


The programme of the 2nd section com- 
prises the following questions : 


1) Reduction of the cost of traction; 


a) Fuel and its combustion (three re- 
ports) ; 

b) Lubrication of axleboxes for all 
rolling stock (three reports) ; 


2) High speed electric locomotives (two 
reports) ; ; 

3) Arrangement of locomotive sheds 
(to be discussed with section I — three 
reports) ; 

4) Fixed signals on the line (to be dis- 
cussed with section III — four reports). 


We have, therefore, a total of fifteen 
reports to consider; for this we have 
seven days at our disposal, or an average 
of a day and a half for each full question 
before us. 

We shall thus have to work assiduously 
avoiding long speeches and endeavouring 


to express ourselves as clearly and briefly | 


as possible. 

With your permission we will now be- 
gin our examination of question IV-A 
(Reduction of the cost of traction : fuel 
and its combustion). 

We have to, deal with three reports, 
presented by Mr. Emerson, Mr. Chenu 
and Mr. Collett. 


As Mr. Emerson is not present at this 
meeting I will ask Mr. Minsart, Princi- 


pal Secretary, to read to us the summary. 


of his report. 


Mr. Minsart ‘read the summary in 
French. hf aes 

Mr, Bulleid, Secretary of Section, read — 
Mr. Emerson’s special report in En- 
glish (*). 


The President (in French). — If no 
one has any remarks to make upon the — 
report which has just been read, I will ask — 
Mr. Chenu to give a summary of his re- | 
port. 


Mr. Chenu, Reporter (in French). — 
My instructions were to report on the 
question now before us in respect of all 
countries with the exception of the Unit- — 
ed States and the British Empire,. 

The railways consulted as to the choice 
of fuel and the methods of purchase 
adopted may be divided into two main — 
categories. Those in the first calegory — 
buy for preference according to origin, — 
subject to certain other secondary consi- 
derations. The others, on the contrary, 
stipulate that the fuels supplied to them 
shall ‘satisfy a large number of very pre- 
cise conditions, such as : percentage of | 
ash, volatile matter, moisture, fusibility 
of ash, ete. 

It is necessary therefore, in the first — 
place to ascertain whether one or the — 
other of these methods Hogsoiees any par- — 
ticular advantages. b 

Those who favour the first method — 
(choice according to source) object to — 
the second method on the grounds that it — 
limits the market, restricts buying pos- j 
sibilities and, consequently, indirectly — 
increases the net cost. If, however, one 
considers, as a typical instance, a railway 
which is ‘clearly dependent for economic 
or political reasons on one particular min-— 
ing district, it must be: admitted that, 


(!) ‘See Bulletin of Railway Congress Jue 1925, . 
p. 2104. : 


Bithough such a railway has always to 
‘erder and receive the same fuels, it can- 
‘not afford to neglect to impose conditions 
regulating the following three main 


' points : size, percentage of ash, percentage 


Lor moisture. 
it could be otherwise. 


| 


It is difficult to see how 
Most mines screen 
their coals, and affix different values to 
the various classes thus obtained. It is 


essential that the purchaser on a large 


scale should protect himself against a 
_ supplier who might at any time be tempt- 
ed to avoid meeting his obligations. 


: 


As regards the percentage of ash, it 


must be understood that a railway which 


always derives its supplies from a given 
mine will not necessarily always obtain 


an unvarying class of fuel. The nature 


of the coal deposits may vary; certain 
layers may be struck which may be of 
such a nature as to modify considerably 
_ the percentage of ash in the coal obtained. 
 Sereening and washing operations may be 


carried out more or less efficiently. 
As regards the percentage of moisture, 


the water contents compose an unprofit- 


| 
| 
is 
i 


able element entailing additionnal trans- 
“port. 


There is, therefore, every reason 
for reducing the percentage to as low a 
figure as possible. 

It would appear, therefore, that it is 


essential to lay down conditions relative 


_ to the composition of the fuel (percentage 


_of ash and moisture) in all cases, and 


_ to verify the observance of these condi- 


Seteeomarinee Po] 


_ tions when the fuel is delivered, 

The second system of purchasing fuel 
adds to the above three conditions nu- 
merous other conditions dealing with the 


iticciass of volatile matter, percentage 


; of sulphur, 


fusibility of ash, friability 


i and caking capacity. 


Everybody knows how important these 
conditions are from the point of view of 
combustion. There is every reason why 
purchasers of coal, and in particular rail- 


* 


— 389 — 


way companies, should study the influen- 
ce of these conditions on the life of fire- 
boxes and on the efficiency of combus- 
tion, so that as exact an idea as possible 
may be formed as. to the limits conducive 
to maximum output. 

The conditions relative to the percent- 
age of volatile matter are very important. 
From the replies received, however, it ap- 
pears that most railway companies adopt 
very wide limits for the percentage of vo- 
latile matter. It is well known however, 
that a large amount of heat is lost owing 
to incomplete combustion. This loss of 
heat may vary from twenty to thirty per 
cent, and these figures show the impor- 
tance, from the point of view of economy, 
of ascertaining definitely the most suit- 
able percentage of volatile matter. 

From what we have just said it would 
appear desirable to fix the percentage of 
volatile matter in each individual. case. 
This appears to us of the utmost impor- 
tance. 

It would seem desirable, further that 
purchasers in the first category should 
also lay down a condition with regard to 
the percentage of volatile matter (7. e., 
when fuel is purchased according to place 
of origin). They would thus define 
much more exactly the nature and quality 
of the coal which they wished to obtain, 
In this way, also, other mining areas 
would become aware of the special cha- 
racteristics of the supplies required, and 
thus, if any modification occurred in 
commercial or economic conditions, com- 
peting mining areas would be in a posi- 
tion to supply immediately a coal answer- 
ing to all the requirements. 

‘Certain railways, in addition to laying 
down the conditions referred to above, 
also make stipulations relative to the ca- 
lorific value of the coals supplied. These 
additional conditions would, however, 
appear superfluous, provided the other 
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conditions are definitely imposed. The 
calorific value, moreover, is only very re- 
lative. 

Other railways adopt additional con- 
ditions with regard to evaporative capa- 
city, measured in terms of kilograms of 
steam produced per kilogram of coal. 
These conditions can have no practical 
value. It is well known, of course, that 
the quantity of water vaporised per unit 
weight of coal depends on a very large 
number of factors which have no con- 
nection with the nature of the fuel, e. g., 
type of firebox, system of combustion, 
firing, steam pressure, cleanliness of the 
boiler, type of grate, and, finally, the ef- 
ficiency of the firemen. Further, deter- 
mination of evaporative capacity becomes 
extraordinarily difficult when it is a case 
of a locomotive working under ordinary 
service conditions, as in the latter case 
all sorts of outside influences are en- 
countered which have no connection with 
the locomotive itself, such as weather con- 
ditions, surface of the line, load. Finally, 
the results obtained in experiments upon 
such a locomotive can only be very ap- 
proximate, 

We will now consider the question of 
organisation of the fuel reception service, 

The organisation of this service is very 
variable on different railways, and- ap- 
pears to be dependent.on purely local con- 
siderations. It is not possible to deduce 
any general rule from the replies received. 
It appears, however, desirable to note 
that the essential point to be clearly spe- 
cified in the regulations and supply con- 
tracts is the method which must be ad- 
opted in the taking of samples, their pre- 
paration and analysis. The results re- 
corded in the replies which have reached 
us are very varied, this variation appar- 
ently being due rather to the methods 
adopted for the taking of samples than 
to the analyses themselves. 


The fuel laboratory of a railway must — 
be equipped in such a manner as to be © 
in a position to ascertain whether the — 
fuel supplied answers to the conditions — 
enumerated above. It should possess not — 
only a stationary boiler, but wherever — 
possible a stationary testing locomotive, 
lt should further be equipped with ade- — 
quate apparatus for measuring the exact — 
calorific value of the fuel. The boiler — 
is not intended for testing the fuel as re- — 
ceived, but is used for studying the in- — 
fluence, of numerous factors connected 
with the process of combustion; it pro- 
vides the means for carrying out series — 
of tests with a view to ascertaining the — 
law of variation of boiler output accord- 
ing to the variation of the factors of com- 
bustion : draught, depth of fire, frequen- — 
cy of firing, types of grate (free surface — 
and dimensions); dimensions of arches 
and deflectors; metal used for firebox. 
tubes, ete, 

In addition, the testing apparatus 
should be adequate for testing thourough- — 
ly; prior to testing on running locomo- — 
tives, any apparatus or new system de- 
signed to improve the output of fireboxes 
or boilers, such as new types of grates. 
doors, smoke-consuming devices, clean- — 
ing appliances, tube blowers, apparatus — 
for injecting auxiliary fuel, ete. | 

Finally, the fixed boiler provides a 
means of determining the characteristics — 
which a fuel must possess if it is to meet — 
the requirements of a given system of — 
combustion. In this connection it will — 
determine the most favourable characteris- — 
tics of fuel according to the types of loco- 
motives in use on a railway, with a view 
to obtaining the maximum output. It 
will not be used to ascertain the value of - 
fuel « after supply », but will determine 
« before supply » what conditions must 
be complied with by the suppliers. 

All railways are agreed that the fuel 


- used must be judged according to results 
obtained under actual working conditions 
by drivers and inspector-drivers. This 
additional check has the advantage that 
it is carried out by those employees who 
® have the greatest interest in obtaining 
the best fuel, 7. e. drivers. 

As regards the method of purchase 
and the fixing of prices, present-day con- 
+ 


7 
; 


ditions in the various markets are such 
that there are no uniform rules, or even 
"approximately general rules. From the 
replies received it is impossible to arrive 
at any general statement. 
5 It may be interesting, however, to note 
' that certain railways, and in particular 


most of the French railways and the Bel- 

-gian State Railways, 

_ seale of prices depending on the percent- 
; age of moisture and of ash. This seems 
reasonable, since it is not possible to 
obtain dry coal and therefore the effective 
_ weight of the coal depends on the yer 
_ centage of moisture. 
_ As regards the ash content, this plays 
_ an even more pernicious role in combus- 
_ tion than does the moisture content. The 
_ total loss resulting from the presence of 
_ ash consists in : increased cost of trans- 
_ port; increased cost of handling; handling 
_ of the ash; loss through incomplete com- 
_ bustion; loss of heat contained in the ash. 
; Apart from these disadvantages, the ash 
hinders combustion and considerably re- 
j 


ge 


duces the output of fireboxes; it reduces 
the length of journeys which can be ef- 
fected without prolonged stops (with a 
consequent diminution of effective loco- 
motive output); and, finally, it increases 
the chances of locomotives being short of 
steam. 

Most of the railways which stipulate the 
percentage of ash apply penalties or pre- 
miums for each unit per cent of ash in 
excess of or below the standard figures, 
the amounts varying from 1 1/2 to 


adopt a variable. 
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21/2 % of the basie price of the fuel. 
Most railways mix the different classes 
of coal at their disposal, so as to obtain a 
mixture which in all its characteristics 
represents the desired type of fuel. 

Certain railways merely make the de- 
sired mixture as and when required; 
others have special mixing apparatus 
installed at special centres. Such appa- 
ratus appears to produce a mixture which 
is more homogeneous and reliable than 
mixtures prepared by hand. 

The question to be decided first of all 
as regards mixing centres is-where these 
centres should be placed. Sometimes the 
mixing-is done at each engine depot, but 
certain railway companies prefer to cen- 
tralise the mixing operations at central 
depots from which the mixed coal is de- 
livered to the various secondary depots. 

At first sight the former procedure 
would appear the more satisfactory, as it 
should tend to reduce ‘the net cost of 
handling the coal and loading on tender 
to a minimum. In the mixing centres 
the handling does not appear to be re- 
duced; and in addition there are increased 
costs of transport, but it may be said in 
favour of such centres that they produce 
a mixture of more constant quality. It is 
essential to be able to procure sufficient 
quantities of coal from a number of dif- 
ferent sources so that it may always be 
possible to produce the standard mixture 
desired. 

The size of stocks varies from railway 
to railway, and depends above all on the 
distance from the mining districts and 
the size of the railway. The stock on 
hand at any given time is never less than 
the equivalent of one month’s consump- 
tion. 

The question has been raised as to the 
most suitable geographical situation for 
the central stores. This question is only 
of importance when there are central 
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mixing depots, in which case the location 
should be such that transport costs are 
reduced as much as possible. 

Companies haye been questioned also 
with regard to net costs. Tables are giv- 
en in the statistical section of the report, 
but it must be said that examination of 
these tables does not suggest any conclu- 
sions of practical interest. The units ad- 
opted differ considerably. Certain rail- 
ways give the consumption in terms of 
train-kilometres, others adopt the Joco- 
motive-kilometre and others the ton- 
kilometre or the virtual ton-kilometre. 
It would appear, therefore, highly de- 
sirable that all companies should adopt 
a standardised form of statistics which 
would permit of comparison between the 
different railways, and which would 
reveal the existence of any important fac- 
tors affecting the question of coal con- 
sumption. 

Not having received any suggestions in 
this respect, I venture to put forward my 
own. 


It is difficult to arrive at any standard- 


ised form of statistics, because the coal 
consumption on the various railways is 
dependent on a very large number of fac- 
tors, such as geographical situation, cli- 
mate, surface of the lines, gauge, time- 
tables, rolling stock, ete., etc. It would 
be necessary, therefore, in the first place 
to determine the influence of these dif- 
ferent factors, so as to allow for them 
as accurately as possible in the statistical 
tables. 

It does not seem possible, however, to 
arrive at any hard and fast solution of the 
problem, and it would appear that quite 
satisfactory results could be obtained if 
all railways recorded their consumption 


in terms of the « virtual ton-kilometre ». 


It would, in this ease, be essential to de- 
termine exactly what is understood by the 
term « virtual ton-kilometre », and in par- 


ticular it would be necessary to define the 
following points : 


1. Tonnage. — Should this be deter- 


mined by the weight of the train alone, 
or the combined weight of the train and 
locomotive? 


2. Passenger trains. — On what meth- 
ve could the « ton hauled » be deter- 
mined? 


-3. Curves. — On what formula would 
the resistance due to curves be deter- 
mined? 


4. Up-grades and down-grades. 
5. Stops and speed restrictions. 
6. Speed. , 

7. Timetables. 

8. Heating of passenger trains. 


9. Climate, winds, ete. 


These factors are so numerous that it is 
useless. to endeavour to take account of 
them all in defining the virtual ton-kilo- 
metre. It would appear necessary, there- 
fore, for us to limit ourselves to taking 
into’ account a certain number only of 
these factors, namely the more important 
ones, such as grades, curves, speed, etc. 

It appears premature at the present 
stage to put forward precise propositions, 
and the most that we can do is to express 
the hope that railways will take a resolute 
step forward on the lines suggested above 
and will adopt the virtual ton-kilometre 
as the standard unit. If this step is ge- 
nerally adopted, the choice of a common 
and clearly defined unit of work may 
eventually be attempted. 

I will now turn to the question of fires 
box grates. 


The grates most generally used are 
either fixed grates or rocking grates. 


* 


oe 
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The former are made of cast-iron or 
wrought-iron. Ihave no particular in- 


novation to report in this connection : 
the advantages and disadvantages of the 
respective systems are well-known. The 
general opinion of the railways consulted 
appears, however, to favour rocking gra- 
tes. ~ 

As regards fireboxes, their general form 


and dimensions depend on the nature of 
the fuel used. 


The great majority of 
fireboxes in use are either Belpaire or 
round-topped. It is impossible to conclude 
from the replies received which of the 
two types is the more widely preferred. 


_ The Belpaire firebox has in its favour 


the advantages presented by the forma- 
tion of the crown and the method of stay- 
ing, but a disadvantage is the complica- 
tion presented by the manner of its con- 
nection with the boiler shell. The round 
topped firebox is more easily fixed, and 
is the most suitable type for large over- 
hanging fireboxes, 

The Eastern Railway of France, the 
Paris-Lyons-Mediterranean Railway, the 
Paris-Orleans Railway and the Tunisian 
Railway Company report a decided pre- 
ference for the Belpaire firebox. The 
French State Railways state that they are 
unable to express an opinion, and the 
Belgian State Railways state that they 
prefer the round topped type for large 
overhanging fireboxes. None of the other 
railways express an opinion. 

As regards the metal used in the con- 
struction of fireboxes, copper is most 
widely favoured. 

No railway has used liquid fuel in loco- 
motives on any large scale. This type of 
fuel has sometimes been used in particu- 
lar cases such as shunting locomotives, 
running through tunnels, or as auxiliary 
fuel. Trials have also been carried out 
in certain cases where solid fuel was very 
dear. 


The results obtained are as follows : 


French State Railways : 1 t. of mazout 
== 2 t, of coal: 

Paris-Lyons-Mediterranean : 4 t. of maz- 
out — 1 1. 13 to 1.65 t. of coal. | 
- Paris-Orleans : 1 t. of mazout = 1 t. 7 
of coal. 

Swiss Federal Railways : 1 t. of mazout 
= 1 t. 54 of coal. 


These results are somewhat varied, but 
they serve to show at any rate that at the 
present day firing by means of liquid 
fuel costs in Europe at least twice as 
much as firing with coal. 

However this may be, the advantages of 
firing by means of liquid fuel, as shown 
by the replies received, may be summa- ~ 
rised as follows : 


1, — Greater rapidity in getting up 
steam ; 

2. — Increase in the evaporative ca- 
pacity of the locomotive; 

3, — Easier handling; 


4, — Reduction of the work of the fire- 
man, making it possible to develop higher 
power; 

5. — Liquid fuel is well adapted for in- 
termittent firing; 

6. — Liquid fuel is useful as an auxi- 
liary fuel. 


Tests carried out with pulverised fuels 
have been less numerous and less exten- 
sive than the tests carried out with liquid 
fuel. 

The Swedish State Railways have ex- 
perimented with pulverised peat, subse- 
quently replacing the peat by pulverised 
coal. The results were not favourable. 

The Netherlands State Railways have 
also carried out tests, but they state that 
they are not yet in a position to offer an 
opinion. 

In Switzerland the tests have not given 
favourable results, but the authorities 
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make the reservation that the lack of suc- 
cess may be attributable to the fact that 
the coal used contained a very small pro- 
portion of volatile matter. 

One serious objection to the use of pul- 
verised fuel is the fact that it necessitates 
the installation of apparatus which is ex- 
pensive to construct. In order to form 
an exact idea as to the validity of this 
objection, it would be necessary to carry 
out tests with pulverised coal on a larger 
scale. 

The advantages generally. recognised’ as 
regards the system of firing with pulver- 
ised fuel are : 


1: — Possibility of using fuel of in- 
ferior quality; 
2. — Increased output as a result of 


complete combustion and reduction of the 
quantity of unburnt matter in the ash; 

3. — Better superheating; 

4. — As the air required for combustion 
does not have to pass through a thick 
Jayer of solid fuel, the draught can be 
reduced, with a consequent reduction of 
the back-pressure in the cylinders; 

5. — Ease and rapidity of getting up 
steam ; 

6. — Greater elasticity in fire control; 
the quantity of fuel to be burnt per unit 
of time can be regulated instantly as re- 
quired, thus avoiding loss of steam 


through the safety valves during stops or- 


on down-grades, a loss which is commonly 
compensated for by frequently opening 
the firedoor; 

7. — Reduction of the work of the fire- 
men; making it possible to develop high 
power with a single fireman. 


None of the railways consulted has so 
far made use of mechanical stokers. 

Several railways have used smoke con- 
suming devices. The effectiveness of 
these devices is not clearly established. 
although the Swiss Federal Railways and 


the ie State Railways consider them 
entirely satisfactory from the point of 
view of the degree of smoke consumption 
attained. All the other railways express 
a certain doubt on the matter. This di- 
vergence of opinion is due probably to the 
difficulty of measuring the amount of 
smoke. However this may be, since this 
divergence of opinion exists, it may be 
concluded that the effectiveness of this 


apparatus is not self-evident, which is the — 


sole condition aimed at. 

The economy realised by the use of 
such apparatus seems equally doubtful. 
It cannot be denied, however, that a 
smoke-consuming device can only im- 
prove combustion and consequently must 
lead to a corresponding increase in boiler 
output. 

The tests so far carried out with these. 
devices have not been sufficiently ex- 


tensive to enable us to decide as to their 


economic advantages, and to compare 
these avantages with the disadvantages 
and numerous sources of expense entailed’ 
by their use. 

There is nothing of importance to be 
said as regards spark arresters. These 


- devices consist of screens of wellknown 


types, fixed horizontally or diagonally, or 
of cones placed on the chimneys. These 
various forms may be used separately or 
together. They are made of perforated 
sheets, bars or metallic netting. The 
width of the openings varies from 4 to 
44 mm. (5/32 to 7/16 inch). 

No railway has given any indication as 
to the resistance to the draught presented 
by this apparatus. It must, however, 
cause additional resistance to the passage 
of the gases, and it is this reason, more- 
over, ‘which induces drivers in certain 
cases to dismantle the apparatus when 
they are able to do this. In this connee- 
tion it may be noticed that if the conical 
form of spark arrester is the lightest, the 


eee Eictiéal and the least costly, it is 

_ on the other hand easily taken down by 

the driver, a fact which constitutes a cer- 

tain danger. 

_ Spark arresters easily become blocked 

up, and it might be useful to ascertain 

the relative advantages of the various 
| & Sty ee colely from this point of view. 


4 “Mr. Bulleid then read in English a 


_ summary of Mr. Chenu’s report. 


The President (in French). — Mr. Col- 
_ lett, the third reporter, being absent, I 
- will open the discussion on the two re- 

_ ports which have just been summarised 
for you. 

As regards the choice of fuel, I would 
like to point out that Mr. Chenu has put 
forward in his report an interesting ques- 
tion regarding the standardisation of 
: the net cost per virtual ton-kilometre. 
This is a point which the section might 
usefully discuss. 


dhe whagiety 


z Mr. Lacoin, Paris-Orleans Railway (in 
French). — In order to arrive at a prac- 
tical solution of the question put forward 
by Mr. Chenu, it would first of all be 
desirable to arrive at some definite idea 
as to the economy effected by the firemen. 
I believe that Mr. Chenu’s report states 
that certain railways have fixed the pre- 
miums paid to employees according to the 

- consumption per virtual ton-kilometre. 

I see there are delegates from these rail- 
ways present at this meeting. Perhaps 

_ they will give us their views on this 


point. 


Mr. Diniz, Portuguese Railway Com- 
_ pany (in French). — During the year 
a 1924, I conducted a series of trials with 
4 view to arriving at the expression of 
consumption in terms of the virtual ton- 
kilometre, 
Starting from the formule of Mr. Mau- 
ye duit I calculated ne virtual distances ap- 
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plicable to the different parts of our sys- 
tem. I arrived at coefficients varying 
from 1.2 for the level parts to 2.4 in the 
more difficult sections. For the whole 
system the coefficient worked out at 1.4. 

A series of tests carried out with the 
same locomotive, the same staff and, the 
same coal, at full pressure, first of all 
on the sections having a coefficient of 
4.2 and afterwards on the sections with a 
coefficient of from 1.8 to 2.2, gave figures 
of effective consumption per kilometre 
in which the variation was as high as 
73 %. Reducing the consumption to the 
virtual ton-kilometre basis, the difference 
fell to 2%. 

These results being consijdered satis- 
factory, I began, as from dst January 
1925, to compile my statistics on the vir- 
tual ton-kilometre basis, using them in 
calculating the premiums payable to driv- 
ers. 

As far as I personally am concerned, 
having to serve practically the whole of 
my railway system by one typeof loco- 
motive, I am very much in favour of this 
method of calculation, which makes it 
possible to pay premiums to drivers on 
a basis which is approximately equitable 
whether you are dealing with the level 


or the montainous districts of the country. 


Mr. Bianchi, Italian State Railways 
(in French), — The Italian State Rait- 
ways also have for a long time past used 
similar calculations with a view to arriving 


at figures based on the total virtual ton 


hauled on each line and for each direc- 
tion of traffic. It is on this basis that 
we calculate the amount of the premiums 
paid to drivers. This procedure has 
been in force for some thirty years and 
gives complete satisfaction. 

We use a formula similar to that used 
for the traction and resistance of trains. 
Account is taken in particular of grades 
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and curves, but no allowance is made for 
speed. 

Our formula appears ‘to me a very 
practical one, 


Sir Henry Fowler, London Midland & 
Scottish Railway. — Mr, President, I am 
glad to think that after the discussion we 
had at Rome we are starting really at the 
basis of all questions of cost, that is to 
say, what is actually meant by the virtual 
ton-mile? You may remember that we 
suggested that this should be one of the 
subjects that might very well be discus- 
sed, I believe, we proposed by a small 
committee. That was the suggestion that 
we made at Rome, but it has never been 
acted upon in this country, and I believe 
it has never been acted upon in America. 

We should be glad of any information 
with regard to how allowance. is made 
for the gradient. If the gradient is one 
in a thousand, do you simply calculate 
upon the amount to which your load is 
lifted? If so, what is the allowance which 
is made when on the level and the line 
is straight, because, in spite of what ow 
friend from the Italian State Railways 
has said just now, the resistance varies 
so very greatly with the speed. The 


speed is undoubtedly a very great factor 


in the tractive effort required upon a 
straight level line. I have never seen 
any figures which went closely into detail 
with regard to the increase of tractive ef- 
fort owing to curves. There again it 


must depend a certain extent upon how. 


the road is laid — that is to say, how 
- much allowance is made for the fact that 
you are on a radius rather than on a 
straight road and the gauge may vary — 
and, in addition to that, the’ speed on 
which you go round the curve has a de- 
cided effect. 


The suggestion, as I say, has previously 
been made that this should be one. of 


the subjects put down for discussion or 
for investigation by the Congress, and 
I know that any information we receive 
would be of the greatest interest and 
assistance to us. 


The President (in Figneh’. — Could 
not some delegate give the exact formula 
adopted by his administration? Several 
methods exist of determining the virtual 
length of lines. 


M. Diniz (in French). 
just stated, the formula which we use is 
that contained in the report presented to 
the Higher Council of French Public 


Works by the Committee appointed under © 


the decision of 14th November 1918 to 
investigate the question of the electrifi- 
cation of railways of general public uti- 
lity; this report was drawn up by 
Mr. Mauduit, Professor of the Faculty of 
Science and of the Electrotechnical Insti- 
tute, Nancy. This formula comprises a 
coefficient for curves and another for 
down-grades. 


Sir. Henry Fowler. — Might I ask 


whether these are formule which are 
used. on other railways? It is not on 
your own ‘railways, Sir, perhaps more 
than on any other that the question of 
gradient is important? Do you use the 
formule of Nes) Mauduit in Switzer- 
land? 


The President (in French). — For- 
mule of this nature are not used in 
Switzerland for arriving at the consump- 
tion of coal, but exclusively in connection 


with preliminary investigations with a- 


view to the construction of new lines or 
the modification of existing lines. 
not in a position to give you exact details, 
but I believe that the formula used by us 
is the Lindner formula which was used 


in connection with the construction of 


the St. Gothard line, 


— As J have 
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Sir Henry Fowler. — I wish to ask 
whether the formule are used generally 
or whether they are only used by the 
Italian State Railways. There are many 
systems which use the virtual ton-kilo- 
metre, but do they all use the same for- 
mule? 


The President (in French). — I do not 
think so. 


Sir Henry Fowler. — That is really 
the point. 


a Mr. Pawlowski, Polish State Railways 
(in French), — The Polish State Rail- 
ways have a very level surface in the 
north of the country, and a more varied 
surface in the south. They have studied 
the question of the determination of vir- 
tual length so as to be in a position to 
express engine output and fuel costs in 
terms of one and the same unit. I think 
that by the time of the next Congress we 
shall be in a position to supply some de- 
finite data. 
The investigations which we are mak- 
ing are very important, and the results 
will appear in the journal L’Ingénieur 
des Chemins de fer, published in War- 
saw. . 


The President (in French). — The 
report states that trials with colloidal fuel 
have not as yet led to any conclu- 
sive results, As far as I personally am 
concerned, I have never heard them men- 
tioned. Might I ask the American dele- 
gates whether any progress has been re- 
ported since the report was prepared. 
_ The same applies to the question of 
liquid fuel. Some years ago a large num- 
ber of tests were carried out with liquid 
fuel principally in England. From the 
information. received by us, however, it 
_ does not appear that it has so far been 
regularly used. Is any further informa- 
tion forthcoming in this connection? 
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Mr. Cantuniar, Roumanian State Rail- 
ways (in French). — The Roumanian 
railways use liquid fuel extensively. Be- 
fore the war tests were carried out with 
oil only. The trials lasted for some five 
years, but the results were not satisfactory 
in view of the rapid deterioration of the 
fireboxes. The engines were converted 
by taking out the grates and putting in a 
complete brick arch, but the boilers were 
not modified in any way. 

As the results ‘were not satisfactory, 
we then tried mixed combustion, that is 
to say, we used at the same time and in 
the same firebox a solid fuel (lignite, 
abundant supplies of which exist in the 
country, buth which does not give more 
than 6300 British thermal units per Jb. 
mixed with mazout, the mixture giving a 
heat value of approximately 18 000 British 
thermal units per lb.). The prescribed 
proportions were half lignite and half oil, 
but the drivers objected to these propor- 
tions. The liquid fuel is easier to use, 
and the drivers had a tendency to use 
more liquid fuel than solid fuel, so that 
by degrees we arrived, on the Roumanian 
railways, at a mixture consisting of 2 kgr, 
of oil to 1 ker. of solid fuel. These fi- 
gures apply for both passenger trains and 
goods’ trains. 

The arrangement of the firebox is very 
simple. A grate is installed, just as in 


fireboxes intended for the burning of — 


coal, and at the back of the boiler under 
the firebox door there is an opening tor 
the introduction of the oil sprayer. The 
flame is projected against the lower part 
of the arch below the smoke tubes; it 
goes round the arch and reaches half-way 
between the tube plate and the back plate 
of the firebox. It has not, therefore, 
been possible to obtain a continuous fla- 
me; the tip of the flame turns back below 
the arch. 

The old exhaust arrangements were in- 
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prevent cold air from entering ay 
into the firebox. - 


_ The flow to the sprayer is regulated by 
the fireman by means of a throttle. This 
is not a scientific system, as it is not sa- 
- tisfactory to leave it to the fireman to re- 
gulate the flow, which has a very direct 
influence on the tion. What is 
wanted is a sprayer with fixed propor- 
tions for oil and steam. Up to ere 
sent such a type is not forthcoming. 

Only when the various questions to 
which I have referred have been solved, 
- do I think we shall find that the use of 
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“Italy (this fuel being brought trom ab- 
_ road), this consideration is of very great 
a pDporfance. 

trials : 


From the paint of view of output, the 
4 use of liquid fuel only is to be recom- 

mended, contrary to the opinion of the 
~ Roumanian State Railway delegate. 
3 I emphasize the fact that I am now re- 
garding the question exclusively from 
4 the point of view of output. 
b ‘| 
is 
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Here are the principal results of these 


As regards the installation of this sys- 
tem of heating on locomotives, we found 
that it was preferable, from the point of 

_ View of output, to place the burners in 
_ the back part of the firebox so as to give 
_ the flame’ greater effective path. 
As regards the question of deteriora- 
tion of the firebox, our experience of this 
system has not been sufficiently long to 
enable us to form any definite conclu- 
if sions. We are, however, under the im- 
| pression that, with the lining which. we 
_ have fitted inside the firebox, this ques- 
tion is not of the first importance. 


_ Mr. Cantuniar (in French). — I am 
_ entirely in agreement — as I have indeed 
_ pointed out — with the theory that the 
| use of liquid fuel only gives a better out- 
| put than the use of solid fuel and liquid 
i fuel combined. The combustion. of oil 
~ can only take place provided there is a 
' sufficient supply of air, and it may be 

that the air available after that used for 

consumption of the coal is not sufficient 

in quantity. My remarks only referred 
| to the preservation of the firebox, and in 
view of the high temperature developed, 
deterioration will always be more rapid 
, with liquid fuel. 


Mr. Nobili (in French). — I would 
| point out that, with a view to avoiding ex- 


-by two burners, 


cessive temperatures, we have installed 
as many as four burners in one firebox. 
When the locomotive is not running at 
its normal speed, the firebox is only fed 
We have thus been 
able to avoid damage to the tube plates 
through excessive temperatures. 


The President (in French). — IJ think 
we might now pass on to points b), c) 
and d) — (Equipment for burning fuels: 
mechanical stokers and smoke-consuming 
devices). 


Mr. Pawlowski (in French). — I would 
like to draw the attention of the section 
to the following points : 


In the three reports little is said of the 
question of getting rid of clinkers. 
Mr. Emerson, in his report, refers briefly 
to rocking grates, but he does not say 
whether their use is to be recommended. 
The point is, however, of great impor- 
tance for countries which consume coal 
of medium or poor quality. This coal 
may contain from 8 to 20 % of clinker, 
and the degree of facility with which 
fireboxes can be cleared from it greatly 
affects their output. 

The drop grate is widely used in 
Europe, the most popular type being the 
« Titan ». Can any delegates give us in- 
formation about the effectiveness of these 
two systems? 


Col. Collins, South African Railways 
and Harbours. —I think the question 
asked was whether the drop grates are 
the best means of getting rid of clinker 
and ash. The whole of the engines on 
the South African Railways, which burn 
coal with a very high percentage of ash, 
are fitted with rocking grates and drop 
grates. It is quite easy and a comparati- 
vely simple matter to get rid of the 
clinker and ash with a drop grate. 
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Mr. E. W. Head, Ceylon Government 
Railway. — On the Ceylon Government 
Railway a number of engines are fitted 
with rocking grates and drop grates; and 
during the last year or so, a somewhat 
inferior quality of coal with a very large 
percentage of ash and clinker has been 
in use. The rocking and drop grates have 
proved entirely successful; and they have 
been found to be of considerable assist- 
ance in cleaning of fires at the stopping 
stages on the heavy gradient sections of 
the line. 


The President (in French). — Little 
is said in the reports on the question of 
mechanical stokers. They are, however, 
in use in several countries, apart from 
the. United States. It would appear, 
from the remarks which have. been made, 
that smoke-consuming devices are not par- 
ticularly popular. These forms of ap- 
paratus are somewhat expensive, both as 
regards initial cost and cost of upkeep. 
I consider that we should be very guard- 
ed in expressing an opinion as to their 
effectiveness. The essential point seems 
to be not so much the intrinsic value of 
the apparatus, as the manner in which 
the firemen are taught to use it. For 
example, in England, so far as I have had 
an opportunity of ascertaining, locomo- 
tives are not fitted with these devices, but 
they emit very little smoke, thanks to 
the efficiency of the firemen. Smoke- 
consuming devices were formerly much 
used in Belgium. It appears that this 
country has now reverted to more simple 
systems. 


In Switzerland also the original types 
of apparatus have gradually been consi- 
derably modified and simplified. As far 
as I personally am concerned, I am not 
very satisfied with the practical results of 
these forms of apparatus, which only 


work perfectly provided the firemen de- — 


vote the necessary care to the heating. 


— The meeting was adjourned at 
12.5 p.m. 
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— The meeting re-opened at 2.30 p. m. | 


under the chairmanship of Mr. Weiss. 


The President (in French). — Before 
entering upon the question of lubrication, 
I think it would be useful if some of the 
delegates could give us additional infor- 
mation regarding fuel and combustion. 
The American delegates, also, might per- 
haps give us particulars of their experi- 
ence of the use of mechanical stokers, _ 


Mr. D. F. Crawford, Department of 
State, United States of America. 
Mr. President, unfortunately I was unable 
to be present this morning when the sub- 
ject of mechanical stokers was before the 
section, but I can give you in a few mo- 
ments the results of experience in the 
United States. At the present time there 
are about 8000 locomotives in service 
equipped with mechanical stokers of seve- 
ral different designs. The earliest stokers 
have been in service since perhaps 1912; 
the larger number have been in service 
since 1914 and the number largely aug- 
mented again in 1918. Stokers have been 
applied generally to the larger locomo- 
tives. Of the total number of locomotives 
in the United States, something over 
15 % are equipped with stokers, Stokers, 
however, are applied to perhaps 90 % of 
the locomotives having a tractive effort 
of 60000 lb., or over. Many stokers are 
applied to locomotives having 45 square 
feet of grate, the larger number, of course, 
being applied to locomotives having larger 
grates. 

The results have been sufficiently sa- 
tisfactory for the railways to continue 
their application as locomotives are built. 
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It is quite safe to say that except where 
oil is used for firing, all locomotives of 
over 60000 Ib. tractive effort are now 
_ being equipped with the mechanical 
_ stoker. One of the reasons for using the 
- mechanical stoker in the United States is 
- due to the fact that locomotives have 
__ reached a size where a second fireman has 
from time to time been requested. The 
mechanical] stoker, taking the place of the 
second fireman, has prevented the addi- 

tional labor. 
_ We have generally found that with the 
stoker the temperature of the fire has 
been increased as compared with hand 
firing. It is possible to carry a thinner 
fire and to increase the length of engine 
runs, some of the trains operating over 
two or even three divisions without stop- 
ping the engine to clean the fire. In 
many cases — perhaps in all cases — 
it has been possible to augment the ton- 
nage hauled by the locomotive from 10 to 
15 %. On one railroad of which I have 
knowledge, the tonnage is 15 % above 

- hand firing. 

It has also been possible, perhaps in 
the majority of cases, to enlarge the blast 
pipe nozzle, thus reducing the back pres- 
sure and obtaining good results thereby. 
The stokers on the locomotives have gone 
through a matter of 10 or 42 years of de- 
velopment and are now sufficiently sturdy 

' to require comparatively small repairs, 
and they run from shopping to shopping 
of the locomotives for general overhaul- 
ing. From time to time there is trouble 
with stokers due to foreign matter, but 
most of the stokers built now are suf- 
ficiently robust to overcome this without 
serious damage to the stokers. 

The smaller locomotives —- locomotives 
with under 40 square feet of grate area — 
have had stokers applied to them largely 
in parts of the United States where the 

_ summer temperature is such that it makes 
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it difficult for the fireman to handle the 
firing and therefore the stoker has been 
applied. I think it will be found that the 
possibility of using a uniform steam 
pressure is a decided advantage. I shall 
be glad to answer any question if so 
desired. 


Mr. Lacoin (in French).. — Could 
Mr. Crawford tell us what economy is 
effected by having a mechanical stoker 
on a locomotive which can be fired by a 
single fireman? 


Mr. Crawford. — Of course, the stoker 
in itself cannot in any way effect economy 
of coal. It is merely a device for mov- 
ing the coal from the tender into the 
firebox. Therefore, the only way in 
which it can effect, and does in some cases 
effect economy is by maintaining a more 
even fire due to a more constant supply 
of coal. The fact that the firedoor re- 
mains closed prevents a reduction in tem- 
perature of the fire from time to time, 
such as occurs, of course, when the fire- 
door is opened for hand firing. The 
evaporation obtained with the stoker being 
above that which a fireman can. obtain, 
indicates an equal or better economy. 
Of course, the stoker cannot in any way 
change the character of the fuel — the 
amount of heat in the fuel — and there- 
fore its promise of economy is only in 
supplying a small amount of coal ata time 
and keeping the firedoor closed. 


Sir Henry Fowler. — Mr. Crawford 
has raised the question of the fire being 
hotter. I would like to know whether 
that has any effect, and if so what effect, 
upon the super-heat. We found when 
we used oil fuel, as we did on the rail- 
road of which I used to be Chief Mechan- 
ical Engineer, that we increased our su- 
per-heat by 150° Fahr., getting frequently 
a temperature of 800° Fahr. for our steam, 
The result was unfortunate, because our 
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Pate that after. a locomotivé 
a size and a loading where a man 
handle in the neighborhood of 
. of coal per hour for, say, four 
or over, he will not do much more 
that. I should say that the majority 
ers that have been applied to loco- 
es in the United States, have been 
ed to locomotives that would require 
the neighborhood of 4 000 lb. per hour 
more. There are a number of stokers, 
v ever, in the southwestern part of the 
tes where I should say that 3000 Ib. 


Mr. WEISS, 


The President (in French). — Before 

ning the discussion on question IV-B, 

vill ask Mr. Chenu, the Reporter on 

stion IV-A to read to us the summary 
h he has prepared. 


. Chenu, Reporter (in French). — 
ice of fuel, coal, — Mixtures of coal. 
‘The choice of fuel depends essentially 
the sources of supply at the disposal 
it the railways. Whatever the nature of 
1¢ fuel chosen, the railways have the 


ring — and to verify on delivery — the 
racteristics of the fuel, these charac- 
ePistices being such as will give the ma- 
nt un firebox output under the various 
is of firing in use on the oo ene 


ray. 

\s regards solid fuel, the difficulty ex- 
enced in many cases in maintaining 
plies, the specified characteristics of 
fh remain constant, makes it neces- 
y to mix different kinds of fuel_in 
ain definite proportions and with the 
test care. For this purpose it appears 


satest reason to determine prior to or-. 
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would be a nearer figure, due to the 


higher atmospheric temperature. 

As to coal economy, as I said before, 
the stoker, of course, does nothing but put 
the coal in. It simply takes the place of 
the man, and with equally careful regula- 
tion by the man, the advantage of higher 
temperature, less back pressure, a closed 
door and a thinner fire would give econo- 
my if we would take it as economy. But 
in the States we do not; we take it as 
additional power or take it as better run- 
ning. 
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IN THE CHAIR. 


advisable to use mechanical mixing ap- 
paratus, installed either at the sheds 
themselves or at a number of mixing 
centres. 

The statistics prepared by railways 
with regard to fuel consumption are not 
capable of comparison among themselves, 
as the units adopted differ considerably. 

Standardised statistics would be of great 
value for all railways. It scarcely ap- 
pears possible to effect this reform im- 
mediately, but it seems probable that there 
will be a gradual tendency in the right 
direction if railways would express their 
fuel consumption in terms of the virtual 
ton-kilometre. | 

If a sufficiently large number of rail- 
ways decided to adopt this system, it 
would then be possible to discover an 
exact and standardised definition of the 
virtual ton-kilometre, 


Sir Henry Fowler. —— Do you wish for 
remarks as we go along? 


The President, — Certainly. 
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Sir Henry Fowler. —- I think instead 
of « possible » it should be « desirable ». 
I think we should say that it would be 
desirable that a standardisation of the 
virtual ton-kilometre should take place. 


Mr, Chenu (in French). — The text 
would then read : « It scarcely appears 
possible to effect this reform immedia- 
tely, but it is desirable that there should 
be a gradual tendency... ete. » 


Mr. Lacoin (in French). — Is it not 
premature to adopt this attitude? I per- 
sonally think it would be preferable to 
express the hope that the question will be 
studied with.a view to ascertaining in 
what measure the establishment of a for- 
mula determining exactly the virtual ton- 
kilometre would make it possible to pre- 
pare standardised statistics. 


Myr. Nobili (in French). —.The Italian 
railways have used this unit as the basis 
of their statistics for more than 20 years. 
The result has been very satisfactory and 
enables us to say that there is no doubt 
whatever that it is desirable to institute 
standardised statistics on this basis. 


Mr, Lacoin (in French). — It may be 
that reasons other than those connected 
with statistics led the Italian railways 
to adopt the virtual ton-kilometre, for 
example, the fixing of premiums payable 
to drivers. I do not think, however, that the 
experience of the Italian railways neces- 
sarily proves that other railways ought 
to change their procedure, because these 
other railways also obtain excellent re- 
sults, without basing their statistics on 
the virtual ton-kilometre. 


The President (in French). — It is 
open to us to express a desire to see this 
statistical unit adopted. Nobody 1s is obli- 
. ged to share our views. 


Mr. Lacoin (in French).. — _ Would it 


that is the English phrase. 


on the one hand, are near to oil fields — 


not be possible to make the text less em- 
phatic, by using the word « Ce 8 | 


Mr. Chenu: (in French) . — The text { 
would then read : « It scarcely appears — 
possible to effect this reform immedia- — 
tely, but it is desirable that there should 
be a gradual tendency... ete. » (Signs of 
approval.) 


The President (in French).— Are you 
agreed as to this wording? 


Sir Henry Fowler. — 1 am rather | 
doubtful whether it would not be better — 
that the English text should read : that — 
the virtual ton-mile (or kilometre) would © 
seem to be, with our present knowledge, — 
the better standard. It is just the Eng- 
lish text that I am thinking of. 


The President (in French). 
that is the real translation. 


Ves) 


Sir Henry Fowler. — It would seem to | 
be the better unit of comparison; I think 


The President (in French). — That is 
just what Mr. Chenu has said in French. 


Sir Henry Fowler. — I just wanted to © 
get the English text correct. 


Mr. Chenu (in French). —— Liquid 
fuel. — Fuel oil is used when, taking into — 
account its calorific value and purchase — 
price, the net cost per calorie thus pro- — 
duced is comparable with the net cost 
obtaining in the case of solid fuel. It is, 
therefore, only used by railways which, 


and, on the other, are at a distance from 
coal fields or can only procure solid fuel 
of inferior quality. 

When the cost of oil fuel is such that 
it can be used, its use has many adyan- 
tages, the chief being : reduction of the 


quantity of fuel used when standing; 
easily regulated firing on hilly sections; 
increase in the power of the locomotive : 
less work for the fireman; easier hand- 
ling: better control of smoke. 
§ 
© 


_ Pulverised fuels, Colloidal fuel. — 
These fuels have up to the present only 
been used experimentally by certain rail- 
“ways. 

_ Equipment for burning solid fuels. 
Grates. — There appears to be a tendency 
on most railways to use rocking grates 
instead of fixed grates. 


_ Mr. H. N. Gresley. — That is not cor- 
rect, I think, so far as England is con- 
-eerned. Rocking grates are not used at 
all in this country. I think the wording is 
a great deal too drastic, It may be that 
in some places there is a tendency tow- 
ards increasing the use of rocking grates, 
but it is not universal, 


_ Sir Henry Fowler. — It will read cor- 
rectly in the text if it is stated that the 
use of rocking grates is increasing. 
That may mean that one country is not 
using them at all. 


Mr. Vallantin, Paris-Lyons-Mediterra- 
-nhean Railway (in French). — We have 
on our system about 800 locomotives fit- 
ted with rocking grates, but we are re- 
moving these grates gradually as we have 
found that they increase the consumption 
‘of coal and are more costly to maintain 
than ordinary grates. It is therefore 
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desirable to modify the text proposed. 


Mr, Chenu (in French). — Here is a 


a) 


chew version : 


« There appears to be a tendency to 
e rocking grates on railways which 
ve long distance runs and which can 
nly procure fuel of moderate quality. » 
Signs of disapproval.) 
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Mr. H. N. Gresley. — No, that is not so. 


The President (in French). — It would 
perhaps be better to leave this clause out 
altogether. 


Sir Henry Fowler. — May I suggest 
that if you wish to put in anything, we 
should say that there is no uniformity of 
opinion with regard to the advantages of 
the use of rocking grates. 


Mr. Gresley. —_ There is no advantage 
whatever in putting that in. 


Sir Henry Fowler. — Except that it 
shows that there is a difference of opi- 
nion. Our American friends have not 
spoken : I think that they would speak 
very strongly the other way. With all due 
respect, judging by Mr. Chenu’s paper, 
practically speaking at all events, the ma- 
jority of the French and Belgian lines 
say that they use rocking grates for large 
fireboxes and for engines which have to 
run long journeys, especially where they 
have to use an inferior class of fuel. 
I think that sums up what has been said, 
judging by what I remember of Mr. Che- 
nu’s paper when I was dealing with it. 


Mr. G. G. Elliott, South African Rail- 
ways and Harbours. — In the early days, 
when we had to use our South African 
coals which were very poor and contained 
a large percentage of ash and clinker, we 
had to introduce the rocking finger bars 
and drop grates with spaces between the 
bars sufficiently wide to pass the ashes to 
the ash pan and allow sufficient air to 
get to the choked coal. Before this we 
used Welsh coal which being much more 
free of ash and clinker burnt quite well 
on the ordinary straight bars with nar- 
row air spaces. 

During the transition period we used 
the two coals mixed but the more inflam- 
mable Welsh coal dropped alight into 
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the ash pan and created a fire underneath 
the cast iron bars which melted them and 
brought about many total engine failures. 

For this reason it would not be possible, 
nor is it necessary, to have finger bars 
and drop grates for Welsh coal or coal of 
equivalent quality and properties, which 
have been designated for coals of high 
ash and clinker content. 


The President (in French). — I think 
that after all it will be better to delete 
altogether this passage in Mr. Chenu’s 
text. 


Mr. Chenu (in French). —-— Mechanical 
stokers. — The fitting of mechanical 
stokers has made possible the use of lo- 
comotives burning continuously more 
coal than can be fired by any fireman. 
The use of mechanical stokers appears 
justified when the coal consumption is 
from 41 500 to 2 000 kgr. (3 300 to 4 400 lb.) 
per hour. Their ‘economic value, from 
the point of view of firebox output, has 
not been clearly determined. They give, 
however, a higher superheat temperature 
than in the case of hand firing. 


Mr. Duchatel, Eastern Railway, France 
‘in French), — I am not sure whether 
it is desirable to include this statement 
regarding super-heat. The increase of 
super-heat may result from an increased 
consumption of coal; it does not neces- 
sarily follow that the mere substitution 
of mechanical stoking for hand firing 
can give a greater super-heat. 


Mr. Chenu (in French). — In hand 
firing the opening of the fire door is 
more frequent in proportion as the con- 
sumption of coal increases. 


Mr. Duchatel (in French). — None the 
less, I propose that we make no reference 
to super-heat in the summary. 


Mr. Vallantin (in French). — The 


summary states that the use of mechanical 
stokers becomes advisable when the coal 
consumption is from 1500 to 2000 ker. 
per hour. On our system we have loco- 
motives burning 1500 kgr. per hour, for 
which we have not found it necessary to 
use mechanical stokers. We ought to be 
very careful about what we say in our 
summary, as it may get into the hands 
of the trade unions and be used as a lever 
to impose mechanical stokers. 


Mr. Bachellery, Midi Railway of France 
(in French). — I agree with Mr. Vallan- 
tin that it is preferable not to quote any 
figures, as these might be used against 
us ata later date. We should confine 
ourselves to a more general statement. 


Mr. Haynes, Canadian National Rail- 
ways. — I consider that, in a country like 
Canada, where trains are heavy, the rul- 
ing grades high, the runs long and the 
climate severe in the winter time, it is- 
indispensable that the road-engines he 
equipped with « mechanical stokers ». 

It is not unusual, in severe weather, on 
the North-Western part Canada, where 
blizzards are of frequent occurrence, for 
the thermometer to register as low as 
—45° Fahr. The call for steam, on the 
boiler of the large engines is then inor- 
dinate and sustained for hours. The 
fire-box of the boiler must be tight to 
the access of superfluous glacial air from 
the outside. The mechanical stoker, pro- 
perly designed and operated, will cut all 
influx of. air from the fire-box door 
which can be kept shut tight; in contrast 
with what is bound to take place in the 
case of the « one shovel firing ». The 
fire-box will thus be kept hotter and the 
fire will be free from the chilling action 
of the cold drafts, the tubes will also be 
exempt from any strains or Jocal con- 
traction, and thereby, leakage causing 
delays, and even the stalling of trains, : 


ee ee he ane ON gs ee 


u 


ee ae ate ee Fe eee, 


r= 


ae i ween 


ete. The trend of progress is towards 
heavy engines. In the United States and 
to a degree in Canada, some of our new 
engines have reached up to a tractive force 
of 60000 Ib., in some exceptional cases, 
the 100000 lb. goal has been reached. 
These engines require heavy boilers, large 
grates, which can only be fed properly 
with solid fuel, through some mechanical 
means. 


Mr. Chenu (in French). — Here is a 
new wording, proposed by the President : 
« The mechanical stoker enables a higher 
and more uniform temperature to be 
maintained in the firebox. » 


The President (in French). — Mr. Val- 
lantin and Mr. Bachellery propose, fur- 
ther, the omission of any figure relative 
to the limit at which the use of mechan- 


‘ical stokers becomes desirable. 


Mr. Gresley. — That seems to be 
rather too conclusive. If we adopt. the 
resolution which has just been read out, 
in effect it says that by the use of me- 
chanical stokers you have a more uniform 
and a hotter fire, and therefore it is 
better. I can see no reason, therefore, 
why we should not all use mechanical 
stokers straight away, if that be the case. 
But surely there are some disadvantages. 
What you want to have is uniformity of 
heat and uniformity of fire, and you 
want to get the hottest fire. I submit 
that there has been no direct evidence 
brought before us that those things are 
attained by mechanical stokers. In fact 
we know from tests which have been car- 
ried out that very carefully hand-fired 
locomotives. can run more economically 
than locomotives which have been fired 
by mechanical stokers, and I think it is 
too definite to say as a general conclusion 
that the use of mechanical stokers pro- 
duces greater heat and more uniformity. 


Mr. Haynes. —. The mechanical stoker 
is a new and costly accessory to the ten- 
der. There are not more than a few 
models at present on the market. But, 
considering the increase in size of the 
locomotive boiler — the contrivance 
« has come to stay » — and will ultimately 
be perfected. A good fireman is a rarity, 
and the « one shovel firing » can no more 
cope with the requirements in fuel of a 
forced boiler. Now, as to the proper time 
to instal a stoker — one must rely on the 
limit — of endurance or efficiency of the 
manual stoker. 


Mr. Bachellery (in French). — I think 
that the principal idea of the wording 
which the President has just read out is 
one upon which everybody is agreed, 
namely, that the mechanical stoker’s main 
advantage is that it prevents the frequent 
opening of the firebox door. This idea 
might be stated more precisely by saying: 
« An advantage in favour of mechanical 
stokers is that they do away with the 
necessity of frequent opening of the fire- 
box door. » 


Sir Henry Fowler. — May I suggest 
that the text should be : « Where the 
quantity of coal is such that it is difficult 
to fire it by hand, there are advantages in 
mechanical firing, which also does away 
with the necessity for opening the fire- 
hole door. » 


The President ‘in French). — Gentle- 
men, I propose for your acceptance the 
wording which has just been put forward, 
and which covers the points which have 
arisen during the discussion. 


Mr. Chenu (in French). — Smoke 
consuming devices. — The efficiency of 
these devices and the economy that they 
give are not definitely known; on many 
railways fhe tendency appears to be to 
remove them. 
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Spark arresters. — Spark arresters, 
fitted either in the smoke box or on the 
chimney, and constructed of grids, perfo- 
rated plates, wire mesh or expanded metal, 
are used by all railways and give satisfac- 
tion. 


Mr. Gresley. —- I cannot agree with 
that conclusion. It would be a very se- 
rious thing for us in England. In Eng- 
land we find no necessity to use spark 
arresters at all. In fact, I have some 
thousands of locomotives fitted with 
spark arresters, and on that particular 
section of the railway where these locomo- 
tives are 'working we have ‘more fires 
than we have on other sections of the 
line; and I am taking them all off. I have 
said this in court, because we have had 
many cases where people have claimed for 
damages owing to fires. To have a resolu- 
tion like that passed by this assembly would 
be most damaging to the railway compa- 
nies in England. We could not possibly 
agree to that, because we fit our locomo- 
tives with appliances which we consider 
reduce as far as possible the emission of 
sparks, and with careful firing there is 
no necessity to have any sparks emitted; 
but that resolution. would bind us to fit 
spark arresters, because it is too defini- 
tely worded. You must have an exemp- 
tion. 


Sir Henry Fowler. — I would like to 
endorse what Mr. Gresley has said. I have 
personally carried out many experiments, 
and I find that any spark arrester which 
will prevent fires will also prevent the 
engine steaming properly. I have in my 
office in a little bottle some sparks which 
I have taken in the United States through 
some of the spark arresters which have 
been referred to, in the presence of a 


gentleman who is here today. Those sparks ~ 


are of very large size,.and would cause 
very great damage. I.wish to endorse all 


that Mr, Gresley has said, and to say, t00, 
that if the engine is to be efficient, you 
must not have a spark arrester. 


Mr, Chenu (in French). -— A suggest- 
ed amended wording is as follows : 
« Spark arresters are generally constructed 
of grids, perforated plates, wire mesh or 
expanded metal. The necessity of their 
use for avoiding the emission of sparks 
is strongly questioned, » 


Col. Collins. — Most Colonial railways 
are forced by law to fix spark arresters, 
and I do not think the meeting should 
pass that. I do not think it would be 
right, in dealing with spark arresters, to 
say that there is a doubt as to their ef- 
ficiency, because it is possible to fit spark 
arresters which will break up the sparks 
or the cinders to such a size that the 


danger of fire is reduced to a minimum. 


Sir Henry Fowler. — If I may say so, 
to Col. Collins, this is strongly contested : 
it is contested by Mr. Gresley and by 
myself, and I think by every other Brit- 
ish locomotive engineer; and that is all 
that we have put down in the summary, 


namely that it is strongly contested. We 


wish to say that we very strongly contest 
it, and would prefer to have even another 
adjective in front of that if we could 
work one in. 


The President (in French). — There 
are other countries in which similar re- 
gulations are imposed. The Congress 
may, none the less, express the opinion 
that the utility of spark arresters is 
strongly contested. 


Mr. Rivet, Ministry of Public Works, 
France (in French), — Could we not say 
that the efficiency of spark arresters as 
they exist today is contested? It may be, 
indeed, that better types will be evolved 
in the future. In France the use of spark 


 arresters is tequired by law. I propose, 


therefore, that we say that the utility of 
the existing types of spark arrester is 


- contested, and that it is desirable that an 
endeavour should be made to produce 


a more suitable type. 


Mr. Politis, Ministry of Communica- 


.. tions, Greece (in French). — As the Pre- 


sident has just said, certain countries, 
and Greece in particular, prescribe the 
use of spark arresters, and this regulation 
is necessary particularly in connection 
with insurance against fire. If we now 


_ stated that we considered these devices iu- 


effective, the insurance companies might 
raise certain difficulties. I suggest, ihe- 
refore, that we say that their efficacy is 
limited. 


Mr. Chenu (in French). —- We might 
perhaps say : « Their efficacy is con- 
tested; these devices are, however, in 
general use up to the present for pre- 
venting the emission of sparks. » 


Bhat eae 


- Mr. H. N. Gresley. —— I cannot agree 
to that. 


‘Sir Henry Fowler. — I wish to put 
forward another text : « The question of 
spark arresters is very complex » — I 
think that will meet with the agreement of 
everybody — « and no paragraph can be 
drawn up which will meet with the aceep- 
tance of all the delegates. » 


Mr. Chenu (in French). — I suggest 
that we confine ourselves to the first half 
of the paragraph : 


« Spark arresters are generally con- 
structed of grids, perforated plates, wire 
mesh or expanded metal. » 


The President (in French). — I think 
the section might accept this very res- 
tricted wording. 

No further objection having been rais- 
ed, I wish to express to Mr. Chenu the 
hearty thanks of the section for the 
work which he has*accomplished on its 


behalf. 
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DISCUSSION AT THE GENERAL MEBTING 


Meeting held on the 27 June 1925 (morning). 


2 


Peesipent : Tae Rient Hox. Viscount CHURCHILL. 
GENERAL SECRETARIES + Sir Hevry FOWLER and Mr. P. GHILAIN. 


Sir Henry Fowler, General Secretary, . 


read the final summary adopted by the 
2nd section. 


— This final summary gave rise to no 
comments, 


The President. —- The following are 
the clauses of the 


Final summary. 
« Choice of fuel. Coals. Mixing of coals. 


« The choice of fuels is based essen- 
« tially on the source of supply at the 
« disposal of the railways. The type of 
« fuel chosen by the railways, before 
« ordering, should specify and, on deli- 
« very, verify the characteristics of the 
« fuel which should give the maximum 
« amount of efficiency in the boilers 
« under the conditions they are working. 

« The statistics of coal consumption as 
« carried out at the present time do not 
« allow comparison between the various 
« administrations. 

« Standard statistics would be of great 
« advantage for all railways. Such sta- 
« tistics cannot be prepared at once, but 
« a step towards them would be taken if 
« the coal consumption was based on the 
« virtual ton-kilometre. 

« The difficulty concerning solid fuel 
« which one frequently meets is to get 


« supplies, whose characteristics, once 


-~ 
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determined, have a constant value; the 
necessity or the advantage which may 
result from the purchase of different 
coals; and, finally, the irregularity of 
supplies of different coals necessitate 
the mixing of coal scientifically and 
thoroughly. To attain this effect it 
seems to be advisable to use mechan- 
ical means of mixing coal, which are 
provided either at the running shed or 
at different points of the system where 
central mixing yards are installed. 


« Liquid fuel. 


« Liquid fuel is used when, taking into 
account the purchase price, the calo- 
rific value is about the same as with 
solid fuel. It is therefore only used 
by those lines which are near to the oil 
fields and far from the coal fields or 


« where the solid fuel is of inferior qua- 


lity. 
« When the cost of oil fuel is such that 


it can be used, its use has many advant- . 


ages, the chief being : 
« a) Reduction of quantity of fuel 


- used when standing; 


« b) Increase of power of the locomo- 
tive; 
« ¢) Less work for the fireman; 


« d) Easily regulated firing on hilly 


sections; 
« e) More easily operated; 
« f) Better control of smoke. 


« saat consuming Hence 


“a ‘ The efficiency of these devices and 
one « the economy that they give are not de- 
-« finitely known; on many railways the 
-« tendency appears to be to remove them. 


-« Spark arresters. 


a « Spark arresters are generally con- — 
« structed of grids and perforated plates, 
wire mesh or expanded metal. » 


b whieh also fee: os with a 
Bay for openne Ss outer ~ — The General Meeting ratified this 


_ final summary. 
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QUESTION IV-B. 


REDUCTION OF THE COST OF TRACTION : 
LUBRICATION OF AXLEBOXES FOR ALL ROLLING STOCK. 


a) Axleboxes. — 


Plain bearings. 


Roller and ball bearings ; 


b) Lubricants. 


Preliminary documents. 


dst report (America), by Mr. G. H. 
Emerson. (See English edition of the 
Bulletin, November 1924, p. 1055, or 
separate issue [with red cover] No. 9.) 


2nd report (all countries, except Amer- 
ica and the British Empire), by Mr. Tire. 
(See English edition of the Bulletin, 
April 1925, p. 859, or separate issue | with 
red cover] No. 30.) 


3rd report (British Empire), by Sir 
Henry Fow.er. (See English edition of 
the Bulletin, February 1925, p. 343, or 
separate issue [with red cover] No. 48.) 


Special reporter: Sir Henry Fowter. 
(See English edition of the Bulletin, 
June 1925, p. 2107.) 


DISCUSSION BY THE SECTION 


Meeting held on the 23 June 1925 (afternoon), 


Mr. M. WEISS, prEsIDENT, IN THE CHAIR. 


The President (in French). — We 
will now deal with question IV-B : « Lu- 
brication of axleboxes for all rolling 
stock ». 

I will call upon Sir Henry Fowler to 
give us a summary of his special report. 


Sir Henry Fowler read his special re- 
port, which was published in the June 
1925 number of the Bulletin of the Rail- 
way Congress, p. 2407. 


Mr. Téte, Reporter (in French) .— The 


special report which has been prepared. 
on the question of lubrication includes 
all the points which I wish to make, so 
that I have very little to add. 

As the special reporter has very clearly 
emphasised, the special points which af- 
fect the behaviour of axleboxes depend 
upon local circumstances, such as climatic 
conditions, loads, distance run, etc. 

To discuss all these circumstances in 
detail would take far too long, and I will 
confine myself to stating that most im- 
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portant of all it is necessary to avoid loss 
of oil through the back of the box at high 
speeds. I might remark that for this pur- 
pose certain administrations employ wool 
pads which prevent the oil being thrown 
out against the dust shield. 

As regards the precautions to be taken 
to avoid hot boxes, the most important 
thing is to ensure that the bearings are 
properly bedded to the journals. I think 
in this connection I should mention the 
method used on the Belgian State Rail- 
ways, which consists of running in the 
brasses on the journal. This method al- 
most entirely obviates any risk of hot 
boxes. 


The President (in French). — As 
Mr. Emerson is not present, I throw open 
the reports which have been -presented 


_for discussion. 


Mr. Van Schouwenburg, Netherland 
Indian Railways Gy. — I should like to 
put the following questions on account of 
the experience which we have had on our 
railway. We have until now followed 
the general practice in Europe of oiling 
the axlebox bearing. Latterly we have 
gone over to the use of packing. This, 
I have heard, is very satisfactory. The 
reason we have done this is that our axle- 
boxes’ lost a considerable amount of oil, 
which is prevented by using packing. 

In the papers given here I find in the 
report of Mr. Téte that the average of 
axleboxes running hot is about 2 %, as 
he mentions in one case. On the other 
hand, I see in the report of Mr. Emerson 
that this percentage with axleboxes using 
packing is 97.94 %. This figure men- 
tioned on page 1069 of the November 1924 
number of the Bulletin of the Railway 
Congress seems to me somewhat alarming, 
and I should like to know what Mr. Emer- 
son says. 


eee 


Sir Henry Fowler. — Might I suggest 
that this is a misprint. I do not know 
if Mr. Wallis would confirm the figures 
here. 


~ Mr. Wallis, Pennsylvania Railroad 


System. — I cannot express any opinion 
upon them. 
The President (in French). — I also 


have found several misprints. 


Mr, Téte (in French). — I have found 
a number of mistakes of this kind. Cer- 
tain figures which have been sent in to 
me by the administrations were obviously 
wrong, and I have asked for these to be 
corrected. It may be that some of these 
errors have not been corrected. 


Mr. Forte, Italian State Railways (in 
French). — We have found on the Italian 
Railways, after the war, very great dif- 
ferences in oil consumption. We have 
investigated this question so as to reduce 
the oil consumption as far as possible, 
as it is a matter of considerable expense. 

We commenced by carrying out tests 
on tender axleboxes so as to ascertain 
how long a tender could run without it 
being necessary to renew the oil in the 
boxes. This test was carried out with 
a special oil, but the results obtained 
might be quite well applied to ordinary 
lubrication. We found that a bogie ten- 
der could run for more than ten months, 
that is to say, over 30000 miles, without 
renewing the oil and without any hot 
boxes occurring. 

We have followed this with a test upon 
engine axles. We have found that en- 
gines could run with packing in the un- 
derkeep with lubrication only once per 
month. 

The test is not yet completed, but on 
the basis of the results we have laid down 
the following rules for the examinatio. 


of axleboxes. : Tenders, once per oe 

months; engines, onee per fifteen day: 
We have recently decided to extend 

est to all the engines on a complete divi- 


gon elke a In “contact. 


order to avoid any influence which the 


quality of the packing employed might 
have on the ats of our test, we used 
a carefully mixture of 40 % horsehair 
and ee wool, both being of the hest 


on both sides and the top of the bearing 
machined, still the surface between the 
top of the glut and the box was not com- 
plete — the surfaces were not wholly in 
The temperatures were obtained 
by drilling holes at the ends of the brass 
and inserting” clinical thermometers 
on one carriage were of the type which 
1 have described; another box was of a 


different pattern. In that box the top 


was machined, thereby ensuring perfect 
contact between the glut and the ee the 


box, ple the results were certainly im- 
prov 1e temperatures regi 
he not by one trial but by a ees of trials 


istered — 


ad to extending over three ‘month s — showed 


that the temperature in 


the bearing in 


- which the top of the box was machined 


perature in the box in which the 


was nearly 30° Fahr. lower than the ae 
top 
the box was rough as it came from the 


men, foundry, or stightly fitted — the rough 
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been matter how careful we may be about the 


metal which is used in the bearing or 


the class of packing which is used or the 
lubricant which is use ee best maa . 
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ome is ot ematesas give us some 
inform ae ties mechanical lubri- 
ered “In Mr. Téte’s report, mention is 
_ made of the « isothermos » system, the 
eee which has extended considerably 
ance of late years. 
ant n is also made in the reports of 
ne systems of mechanical lu- 


sir). Zanarenons Nereus aera 
‘rance aye French). — The Northern 
ba of France has extended the test 
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_ which it commenced before the war with 


the « isothermos » axleboxes. On the 


4 June 1924, 40 tenders and 52 bogie 


coaches were so fitted. 
On the tenders the results have been 


_ very satisfactory. We have completely 


done away with lubrication carried out by 
the driver, who no longer has to attend 


_ to tender axleboxes before starting on a 


journey. The axleboxes are inspected 
monthly at the running shed. This leads 
to a considerable economy in oil and the 
number of hot boxes has decreased. 

On the bogie coaching stock for ex- 
press trains, the isothermos box has also 
given good results. As in the case of the 
tenders, the axleboxes are inspected every 
month or after running 9 300 miles. The 
consumption of oil per axlebox for this 
distance is about 56 drams. 

We have chiefly fitted isothermos 
boxes to stock used on the Paris-Brussels 
non-stop service and have never had any 
trouble. 

As a general rule, on each Occasion 
that an isothermos box has run hot, we 
have found that the cause has been a me- 
chanical defect. These failures have ne- 
cessitated a certain number of alterations, 
but have not been due to any. defects 
of the system itself. 

As regards freight stock, the tests have 
not been carried so far. I might men- 
tion, however, that we are about to fit 
isothermos axleboxes on a series of 300 
30-ton brake vans for freight trains. As 
these. vehicles are always running with 
a full load, they are therefore more liable 
to hot boxes. 

It must be well understood that the dust 
shield must be absolutely tight, as any 
defect in this respect will allow oil to es- 
cape and lead to trouble. 


Mr. Poncet, Eastern Railway, France 
{in French). — The isothermos axle- 


boxes have up to the present only been 


used for outside bearings. The Iso- 
thermos Company is getting out a scheme 
on behalf of the Eastern Railway to use 
these axleboxes on the inside bearings 
of bogies for engines of the Pacific type. 
These axleboxes are fitted with two dust 
shields and a special arrangement diffe- 
rent from the ordinary axleboxes. If the 
test which is to be carried out by the 
Eastern Company is satisfactory, the use 
of the isothermos boxes might be consi- 
derably extended. 


' The President (in French). —— Have 
tests been carried out with these axle- 
boxes to determine the frictional resis- 
tance? Has one found any appreciable 
difference as compared with ordinary 
dxleboxes and is this difference due to 
the large amount of oil delivered to the 
bearings? 


Mr. Lancrenon (in French). — No 
tests have been carried out on this point, 
but it is probable that the question will 
be investigated. The lubrication of these 
boxes is very satisfactory; a dise throws 
the oil on to the top of the bearing, and 
turns at a speed proportional to the speed 
of the vehicle. 


The President (in French). — For 
freight trains which run at slow speed, 
has no trouble been found from the use 
of these axleboxes? 


Mr. Lancrenon (in French). — No, 
and I may quote the case of a vehicle 
which was fitted up as an experiment be- 
fore the war and which ran throughout 
the whole period of the war without 
anything being done to the axleboxes. 
These were not inspected for several 
years, and all that was done was to add 
from time to time a small quantity of oil. 
and they continued to work perfectly. 
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I do not think therefore there is any 
reason why the isothermos system should 
not be applied to freight wagons. 


The President (in French). — Have 
any delegates any information to offer as 
regards ball and roller bearing axleboxes? 

It is stated in the reports that the first 
cost is very high and that the system is 
not to be recommended except for sub- 
urban trains or trains making frequent 
stops, 


Mr. Lacoin, Paris-Orleans Railway (in 
French). — Tests have been made on sub- 
urban trains composed of ordinary rol- 
ling stock and of rolling stock fitted with 
ball bearing axleboxes. 

Dynamometer tests have shown a re- 
duction in the drawbar tractive effort of 
at least 7 to 8 % for speeds up to 50 miles 
per hour. The maximum economy is for 
speeds of 25 to 31 miles per hour, and is 
as much as 20 %. It has been found on 
the other hand that there is a very slight 
reduction in the work done by the engine 
in the case of trains which make frequent 
stops, where nearly all the energy goes 
to accelerate the train, while at high 
speeds the wind resistance has a prepon- 
derating effect. 

We have considered that the cost of 
fitting roller or ball bearing axleboxes is 
too high, and that their use is only jus- 
tified upon special rolling stock for high 
speeds, as for example, refrigerator vans 
which are attached to express trains. 


The President (in French). — Do not 
the Swedish Railways use roller bearing 
axleboxes? 


Mr. Ahlberg, Bergslagen Railway, 
Sweden. — We have done some experi- 
mental work on the Bergslagen Railway 
with roller and ball bearings. The ball 
hearings would not do;.they cracked and 


we could not use them. The roller bear- 


ings are going very well but I am not 
sure that they are not too expensive. They 
cost too much and save too little. Sir Hen- 
ry Fowler has spoken about the hammer- 
ing action in the machinery of the loco- 
motives and we have a hammering action, 
as to the carriages, on the wheels at every 
joint of the rails. This hammering action 
is working through the wheel, the axle 
and the box up to the spring. If you 
have a hard roller bearing between the 
axle and the box it works otherwise than 
the white metal bearing. We found in 
some cases that the tyres loosened be- 
cause of the hammering. It is possible 
that the brakes may have helped to loosen 
the tyres, because when you have roller 
bearings and you are going down hill you 
have to use the brakes more than if you 
have the other bearings. These things 
have to be studied more before we, for 
our part, are willing to accept roller bear- 
ings. 


Mr. Reid, London Midland & Scottish 
Railway. — Mr. President and Gentlemen, 
Sir Henry Fowler has reported that we 
have made a number of tests with the 
roller bearings, and I think the conclu- 
sions at which we have arrived are very 
similar to those that have been spoken of 
and discussed, namely, that there is very 
little advantage to be gained by the adop- 
tion of roller bearings, except possibly a 
little at starting. The starting problem 
is perhaps not quite so acute here as it 
is in America, where they have adopted 
roller bearings, I believe, with a view to 
easing the starting of the train. 

With regard to the temperature of the 
axlebox, I was very interested in that 
subject, and intended to make some in- 
quiries with regard to it, although I had 
not appreciated that the fitting of the 
slipper, or glut, would make such a 
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difference in the temperature of the 
bearing. In examining the axlebox of a 
train that has run 200 or 300 miles one 
generally finds that the leading side of 
the box is comparatively cool, and that 
in every case it is only the trailing side of 
the box, which is not exposed to the air, 
which shows any sign of heating. Per- 
sonally I think that one important point 
is the degree of finish which is put on 
to the journal of the axle. In that con- 
nection it is the practice of the London 
Midland & Scottish Railway to grind the 
axles. We adopted that practice because 
it was expeditious and more economical 
in the first place than burnishing. The 
results which have been obtained from 
the ground axle have been extremely sa- 
tisfactory, and tests have been made on 
passenger coaches running on express 
trains, half of the axles being fitted with 
burnished journals and the other axles 
having ground journals. It was found 
that the temperature was less with the 
ground journals than. was the case with 
the burnished or roller finished journals. 

I also noted in the papers a point that 
was mentioned as to the. consumption of 
oil by axleboxes. I think that the con- 
sumption of oil is very largely governed 
by the amount that is used and the in- 
structions on the line as to the frequency 
of oiling the boxes. On the Midland 
Railway, which is now part of the Lon- 
don Midland & Scottish Railway, for a 
number of years prior to amalgamation 


we made a practice on our freight stock 


of only oiling once in three months, and 


_we found that by that means we very con- 


siderably reduced the quantity of oil used 
in an axlebox without incurring any in- 
erease in the number of hot journals. 
With the introduction of the common 
user of wagons in this country it became 
general fo oil once a month. 

There is one other point that-I might 
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mention, namely, as to the desirability of 
adopting either pad lubrication or waste 
lubrication throughout any administra- 
tion. In this country there is a certain 
amount of difficulty owing to both me- 
thods being used. We find that with 
waste lubrication it is necessary to use 
an oil of higher viscosity, and that the 
thicker oil is not so suitable for pad lu- 
brication. It would appear therefore that 
to attempt to use one oil for both pad and 
waste lubrication is not conducive to 
good results, 

- The question of white metal has been 
mentioned. In that connection we have 
had very excellent results from a white 
metal used ‘with a fairly high proportion 
of lead. It is only when we come to 
heavy axle loads on express trains passen- 
ger stock where you want a greater mar- 
gin of safety, that we think it necessary 
to use white metal containing a larger 
proportion of tin. 


Mr, Gresley, London & North Eastern 
Railway. — With regard to locomotive 
bearings the principal troubles, that many 
of us have in England are with driving 
boxes — the coupled boxes on engines. 
So far as bogie boxes, tender boxes and 
carrying boxes generally are concerned, 
there should not be much trouble, and 
the best results are certainly obtained 
with bearings which have a tin base for 
the white metal. We have tried applying 
mechanical lubricators to axleboxes with 
considerable success and I have a large 
number of engines fitted with mechan- 
ical lubrication now. The only difficulty 
with mechanical lubricators is to get a 
pipe from the lubricator to the axlebox 
which will stand the vibration and the 
vertical movement. After a time some 
pipes get broken and then the advantages 
of the mechanical lubricator disappear. 
We test all lubricators before they are 
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applied to the engines, so that they will 
pump against a pressure of 200 lb. per 
square inch; in other words, we really get 
forced lubrication on to the axles. The 
use of the mechanical lubricator is also 
very advantageous on shunting engines 
and engines which do a lot of standing, 
because in that case there is no consump- 
tion of oil while the engine is standing 
still; whereas if the box is trimmed in 
the ordinary way the oil keeps passing 
through at the same rate whether the en- 
gine is running or whether it is standing. 

I would like to ask some of our Amer- 
ican friends for a little information with 
regard to grease for locomotives. A few 
years ago I got some boxes complete from 
America fitted for grease lubrication, and 
the grease blocks, but for some reason or 
other we were unable to make them run 
satisfactorily,_-and they ran hot conti- 
nuously. I was wondering whether the 
use of grease lubrication for locomotives 
is really being found satisfactory in 
America and whether it is being extended. 
I refer to the type of grease lubrication 
where a pad of grease is held up to the 
lower side of the journal and a perforated 
plate is interposed between the grease and 
the journal. 

With regard to carriages, I was very 


interested in the tests which Mr, Maun- ~ 


sell described, and I am rather in agree- 
ment with Mr. Reid that we should get 
quite sufficient dissipation of heat 
without the necessity of going to great 
expense in machining the tops of axle- 
boxes on the inside, 

Some years ago I carried out a number 
of tests of the temperature of axleboxes 
using pads as against waste. A thermo- 
meter was embedded just in the top part 
of the pad so that it could not touch the 
bearing, and readings ‘were taken after a 
run of about 150 to 200 miles. It was 
found on arrival that all the boxes were 


more or less warm; that is, they were at 
a temperature of over 100° Fahr. They 
were all very uniform. The boxes filled 
with white waste, however, were about 
20° Fahr. higher, on the average, than 
the boxes fitted with pads. That is con- 
firmation of what Mr. Reid says, namely, 
that it is the action of the air —— the boxes 
rushing through the air — that cools the 
boxes, and that with a pad you can get 
much better cooling than you can if the 
box is filled up tight all round the jour- 
nal with white waste. 

With regard to bearings themselves I 
want to emphasise what I have recently 
come across, namely, the importance of 
tinning. The white metal bearing which 
we use on the London & North Eastern 
Railway, is practically the same as that 
used on the London Midland & Scottish 
Railway. I am talking of carriages. It has 
a tin base, but I find that unless the white 
metal adheres thoroughly to the brass 
there is a danger of the metal spreading. 


The method of tinning adopted must be 


very carefully watched so as to ensure 
that there is proper cohesion between the 
white metal and the bearing. We find 
that by hanging the bearing up after if 
has been metalled and tapping it with a 
hammer you can tell by the ring whether 
the white metal is sound. If it is not 
properly adhering it will sound dull and 
you will not get a metallic ring. In that 
case, after a very short time the bearing 
begins to spread and you have trouble 
but providing the bearing is properly 
tinned you will have no trouble at all. 

The number of hot boxes we have on 
our main line trains is very small. It is 
very rare indeed, provided they are pro- 
perly tinned. By attention to that I be- 
lieve that difficulty is got over. 


Another point is that the bearing itself 
should be very narrow. We run with 
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~ abearing of about 1 1/2 inches to 2 inches. 


wide only, and the pressures per square 


inch are 700 to 800 lb.; in fact, such ~ 


vehicles are running up to 500 miles a 
day on express trains, and have been run- 
ning for years, and in the case of those 
vehicles I think I am right in saying we 
have never had a hot box. I find that 
directly the bearing tends to get wide 
there is a much greater tendency for the 
box to heat... : : 

With regard to the conclusions which 
Sir Henry Fowler read out, I want to 
point out one or two things which I 
thought were not quite right, -particu- 
larly with regard to coaching and wagon 
stock. In No. 4 he says : « It is desirable 
that the pressure on the bearings should 
be kept within moderate limits, in order 
to lessen wear and reduce the liability to 
run hot. » One way of keeping the pres- 
sure within moderate limits would be to 
increase the width of the bearing, but my 
experience has been that though you do 
increase the width of the bearing you 
will not decrease the friction. 

Then in No. 5 he says : « White metals 
having a lead base are the most widely 
used, and there seems no_reason why they 
should not be universal...» Looking 
through Mr. Téte’s very interesting pa- 
per I find in Appendix No. 4 that the 
bulk of the bearings have a tin base. As 
far as English railways are concerned the 
carriages all have tin bases practically, 
and it is only some of the American rail- 
ways where they have lead bases. I 
think, therefore, that this conclusion is 
not a correct one. A lead base may 
be all right for certain wagons, but 


I suggest that it should read as a tin 


base for carriages, and a lead base, pos- 
sibly, for wagons. 
Then, with regard to Item No, 9 there 
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has been no discussion on that point. 
Sir Henry Fowler says : « It is fairly 
general practice to recover and refine 
waste oil recovered from axleboxes or 
from discarded packing or pads, » I 
think it would be a great mistake to use 
the old oil over and over again on car- 
riages, such as I have described, having a 
high pressure on the bearings. Our prac- 
tice has been to use the oil again, but we 
use it on wagons, or by mixing it some- 
times with grease to make wagon grease. 
We should have to make sure, however, 
that the oil was in proper condition be- 
fore using it on new main line express 
carriages. 


Mr, Wallis. — In America the use of 
grease in all coupled boxes is almost uni- 
versal. I do not believe that 2 %.of the 
locomotives in America use oil. 


Mr. Lacoin (in French). — I agree 
with what Mr. Gresley has said as regards 
paragraph 5. The information given as 
regards lead base alloys is all right if 
you do not take into account the service 
which may be obtained from the bearings. 
There is, in my opinion, another factor 
to take into consideration, thal is, the 
amount of the bearing metal which you 
can recover. You cannot recover more 
than about 30 % of a lead base alloy, 
whereas you can recover 90 % of a tin 
base alloy, 

I think that this is very important from 
an economical point of view. 


The President (in French). — As the 
time is getting on, I propose that we ad- 
journ the session, and I ask the reporters 
on the first question to have a few words 
with the secretariat in order fo go through 
the final summary. 


— The meeting terminated at 5.10 p. m. 
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Meeting held on 24 June 1925 (morning) 


Mr. WEISS, presipENT. IN THE CHAIR. 


The President (in French). — I will 
now call on Sir Henry Fowler to continue 
the discussion on the special report on 
question IV-B. 


Sir Henry Fowler. — I do not know 
whether you would wish to take the sum- 
mary straight away? There is very little 
time left. 


The President (in French). —- There 
are some remarks by Mr. Gresley. 


Sir Henry Fowler. — One of them 
dealt directly with the summary, which 
I propose, with your agreement, to alter 
somewhat. Will you take the summary 
straight through? I do not at all agree 
with Mr. Lacoin with regard to roller 
bearings, but I do not want to speak upon 
that to day. Shall I deal with the sum- 
mary? 


The President. — Yes. 


Sir Henry Fowler, then read the sum- 
mary on « Axleboxes-Locomotives ». 


Axleboxes. — Locomotives. 


ie Cast steel is the most widely used 
material for engine axleboxes. The use 
of non-ferrous alloys by a few adminis- 
trations may be referred to. 


2. — Dust shields should be fitted 
whenever possible. 
3. — It is advisable to keep down the 


bearing pressure as far as possible in 
order to reduce wear and avoid hot 
bearings. It would seem that a close 
study of this point would be useful, 
although in some cases it is governed by 
factors of design not pertinent to this 
question. 

4, __ The most suitable class of white 
metal depends upon the conditions un- 


der which it is used. Generally speak- 
ing a tin-base alloy is more suitable 
when an alternating or hammering: ac- 
tion has to be sustained, ‘but a lead base 
should be suitable for other cases. 


Mr. Gresley criticised the last part of 
paragraph 4, 


Sir Henry Fowler agreed to slightly 
alter the wording; the French text re- 
maining unchanged, 


5. — Mechanical lubrication, though 
still in an experimental: stage on the ma- 


. jority of administrations which have 


adopted it, is giving encouraging results, 
and its application is extending. 

6. — No administration reports tthe fit- 
ting of ball or roller bearings to axle- 
boxes of coupled wheels. 

7, — Mineral oil is almost universally 
used, a certain number of administra- 
tions adding a small proportion of ani- 
mal or vegetable oil. In America grease 
lubrication is general for coupled axle- 
boxes. 


Sir Henry Fowler then read the first 
four paragraphs on « Axleboxes.. — 
Coaching and wagon stock, » 


Axleboxes. — Coaching and wagon stock. 


1, —_ Cast steel appears to be the best 
material for modern high capacity stock, 
especially where subjected to rough 
usage. 

2. — The open fronted or ¢ one piece > 
body type of axlebox is the most widely 
used. 

3. — Careful attention should be given 
to guard against loss of oil from, or rain 
water entering, the axlebox. Dust 
shields in some cases appear capable of 
improvement. 
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4, — It is désirable that the pressure 
on the bearings should be kept within 


- moderate limits, in order to lessen wear 


and reduce the liability to run hot. 


Mr. Gresley. — I called attention to 
this yesterday. I would like the last 
two lines eliminated, and words substi- 
tuted so that it would read as follows : 
« It is desirable that the pressure on 
the bearings should be kept within 
moderate limits, and the use of narrow 
bearing surfaces is advocated. » ~ My 
reason for that is that one might reduce 
the pressure per square inch by inereas- 
ing the width of the bearings, but that 
would entirely defeat the object which we 
have, which is to lessen the number of 
hot boxes. I suggest that those words 
should be added. 


" Sir Henry Fowler. —- I do not accept’ 


I should like to hear the views of 
I think that 


that. 
the meeting on the subject. 
that is not at all right. 


Mr. G. Bianchi, Italian State Railways 
(in French). — J think it would be better 
to consider the work dissipated in fric- 
tion. The work dissipated in friction is 
a function of the pressure multiplied by 
the speed, One may have a very high 
pressure, but a very low speed, and over- 
heating will not occur. In Italy, our cal- 
culations are based on the energy dissip- 
ated in friction and not on the pressure, 
there being two factors which have to be 
taken into account. 


The President (in French). — Shall 
we agree to the following text : 

« It is desirable that the frictional re- 
sistance of the bearing shall be kept 
within reasonable limits?... » 


-Sir Henry Fowler. — I am not clear 
what fhat means, but if it is clear to the 
majority of the delegates, they will pro- 
bably acquaint me later with the meaning. 


The President (in French). — Did you 
understand what Mr. Bianchi said? 


Sir Henry Fowler. — Yes. 


The President {in French). — I think 
Mr. Bianchi is quite right in his remarks. 
It is not a matter of pressure; it is a 
question of the work of the energy dis- 
stpated in friction. 

Sir Henry Fowler. — It is, but it 
seems to me that that is also dependent 
upon the pressure. 


The President (in French). — Pres- 
sure and speed. Gentlemen, do you ac- 
cept that wording? 


Mr. Gresley. —- What does it mean? 
Does it help us in designing a bearing? 


Sir Henry Fowler. — Yes, it does. 


Mr. Gresley. ——_ The speed on railways 
is practically a regular and fixed speed, 
working up to a certain rate of speed 
and never going any faster. 


Sir Henry Fowler. — That is so, but 
you get a very high pressure on the 
bearings of a wagon which runs only at 
26 miles an hour. You would have a 
very big bearing on a coach which ran at 
high speeds; although I know Mr. Gresley 
does not agree with that. 


Mr. Gresley. — There would be a very 
large number of hot boxes straight away. 
The wider the bearing, the greater is the 
tendency to heating. I do not know 
whether that is the experience of other 
delegates, but the experience which I have 


-had has been that if you do have wide 


bearings, you have a tendency to heating: 
and I was anxious that, if the delegates 
agree, we should put something into this 


“conelusion which would confirm that the 


use of narrow bearings is to be advocated 
because of the greater tendency to heating 
if you have wide bearings for carriages. 
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Mr. G. Bianchi (in French). — When 
the width of the bearing is greater, the 
pressure is reduced, 


Sir Henry Fowler. — I would point out 
that there are very great variations in the 
matter which has been put before us, even 
in the section with which I have dealt, 
which is the British Empire. On some 
passenger ‘stock on the Metropolitan Dis- 
trict Railway’ (which I admit does not 
run at very high speeds) there is a pres- 
sure of 14120 Ib. per square inch, and 
400 to 500 lb. per square inch appears 
to be an average figure for coaching stock. 
In the case of wagon stock the minimum 
is 280 lb. and the maximum is 706 lb. 
per square inch. I have not had an op- 
portunity of looking at the other figures, 


Mr. Duchatel, Eastern Railway, France 
(in French). — One might satisfy every- 
body by wording the paragraph as fol- 
lows : « It is desirable to reduce the 
width of the bearing, at the same time 
keeping the pressure within reasonable 
limits so as to reduce the amount of wear 
and the risk of hot boxes. » 


Mr. Bals, Roumanian State Railways 
(in French). — We should also mention 
the question of speed, so as to keep the 
friction within suitable limits for the 
speed at which the vehicle is normally 
intended to run. 


Mr. G. Bianchi (in French). — In Italy, 
the wagons are divided into various cate- 
gories in accordance with their speed and 
the loads which they have to carry. This 
classification is made by considering, 
amongst other factors, the frictional loss 
in the bearings. ‘ 


Sir Henry Fowler. — I prefer Mr. Du- 
chatel’s- reading. 


Mr. Gresley. — I cannot see the object 
of Mr, Bianchi’s suggestion of having 
four different types of stock running at 


four different speeds, because as regards 


cost, the bearing which would provide | 


for the fastest train is a narrow one, and 


therefore it is not an expensive one, and | 


therefore if it will run a train at 60 miles 
per hour without running hot, why have 
another bearing for a wagon which is 
going to run at 20 miles an hour, unless 
you are going to make a very much 
cheaper bearing? I submit that if you 
have one bearing it is much more conve- 
nient, because any of your stock then 
can run at any speed. Make it all up 
to the standard of the high speed, and 
do not divide it up unless you are going 
to get some saving in money by so doing. 
We consider that the narrow bearing is 
the best for the high speeds, and presu- 
mably it will be quite right for the low 
speeds. 


Mr. G. Bianchi. — A bearing which 
is suitable for the fastest speeds is avail- 
able also for the other speeds, but if you 
have a bearing which is only suitable for 
slow speeds, you cannot put rolling stock 
which is constructed with that bearing 
into the fast irains. 


Mr. Gresley. — Not for other reasons; 
but as far as the bearings are concerned 
the bearings might be the same; might 
they not? What difference do you have 
between bearings for express trains and 
bearings for slow trains? 


The President (in French). — I pro- 
pose that we leave this question in abey- 
ance and appoint a small committee to 
discuss this paragraph of the final sum- 
mary and redraft it. Meanwhile, we will 
continue with the discussion of the other 
paragraphs. . 

Sir Henry Fowler. — I think that in 
reality what has been put forward meets 
the case of Mr. Bianchi, Mr. Duchatel’s 
suggestion is that it is desirable that the 


width of bearing of the brass on the 
journal should be kept narrow, and that 
at the same time the pressure should be 
kept within reasonable limits. I think 
that really meets the case of our Italian 
friends. 


Mr. Gresley. — I accept Mr. Duchatel’s 
suggestion. 

Mr. Wallis. — I suggest the addition 
of the words, « due consideration being 
given fo speed ». 


The President (in French). — We will 
come back to No. 4 after finishing the 
others. 


Sir Henry Fowler. — Paragraph 5 is 
one upon which Mr, Gresley spoke yester- 
day, and although I still think that the 
most widely used is a lead base, bearing 
in mind the very large amount of stuck 
which our American friends have, yet in 
order to meet the case I have made 
this suggestion, 'with the agreement of 
Mr. Téte : « White metals with a tin base 
are used in many cases in Europe and 
the British Empire. In America a lead 
base is universally employed, and its ex- 
tended use is worthy of consideration. 
A lead base is used for wagons in the 
majority of cases. » 


Col. R. Collins, South African Rail- 
ways. — I would like to draw attention 
to the fact that under the heading « Lo- 
comotives » we are recommending a tin 
base alloy for white metal. We are now 
recommending a lead base for carriages 
and wagons, 

The President (in French) .:-— No, we 
are speaking here about coaching and 
wagon stock; we do not speak about loco- 
motives. We have already discussed lo- 
comotives. 

Col. R. Collins. — I want to draw 
attention to the fact that we are recom- 
mending one alloy for locomotives, and 
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a different one for carriages and wagons. 
Sir Henry Fowler. — No. 


Col. R, Collins. — Yes, that is so, 
I think. The point I want to make is 
that the second-hand white metal which 
is taken from the locomotives should be 
available for the carriage and wagon 
bearings, otherwise a railway which 
adopts two different types of white metal, 
or three different types, including metal- 
lic packing, which is probably universally 
used now, very soon gets into great dif- 
ficulties, and it is found that eventually 
the material becomes a mixture of tin, 
lead, copper and antimony. I want to 
suggest to the meeting, if I may, that it is 
advisable for carriage and wagon stock 
bearings to be made of white metal with 
the second-hand metal which comes from 
the locomotives. 


Sir Henry Fowler. — This is a matter 
which we have discussed in this country 
for a considerable time, and the matter 
has been up before the Association of 
Railway Locomotive Engineers» which in- 
cludes all the railway locomotive superin- 
tendents in this country. We have stan- 
dardised three metals : one is a tin base 
which is universally one having 85 % 
of tin; one, which is employed on the 
Great Western Railway, where thanks to 
the forethought of Brunel (which after- 
wards disappeared as far as the size 
of the stock generally went) they had 
big bearings, is a metal in which they 
have about 60 % of tin; and then for 
wagons and for other stock, we have 
standardised a lead base having 75 % of 
lead. On my own road we have for many 
years ‘used the two : the 85 % tin and 
the 75 % lead, as being the base. We 
have not found that difficulty which 
Col, Collins speaks of, acutely. I am 
sorry to take so great a part in this dis- 
cussion, but this is a subject to which 
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I have given considerable attention and 
therefore it is difficult for me to restrain 
myself. That is our experience. 


Mr. Gresley. — I think Col. Collin’s 
point would be met if you eliminated 
this. You say : « In America a lead base 
is universally employed, and its extended 
use is worthy of consideration. » That 
is what Col. Collins does not agree with, 
I think? “ 


Col. R. Collins. It is the use of 
second-hand metal which comes from the 
locomotives that I am concerned with. 


Mr. Gresley. — The situation is that 
white metals with a tin base are used in 
most cases in Europe and in the British 
Empire, and that in America lead is used; 
and Sir Henry Fowler suggests that its 
extended use is worthy of consideration, 
I do not agree with that. I mean I do not 
think we should go that length, because 
I agree with you that a lead base is un- 
desirable for carriages and wagons, for 
one of the reasons which you mentioned, 
namely that you can use your scrap metal 
again, whereas you cannot if it is a lead 
base; and it is much more satisfactory 
for preventing the heating of boxes, we 
think. I suggest that those words should 
come cut; namely « Its extended use is 
worthy of consideration », and that we 
should simply state what is happening. 

Sir Henry Fowler. —— Yes, I agree; but 
I am hoping that Mr. Gresley will think 
that it is worthy of consideration. I do 
not know whether that would satisfy 
Col. Collins? 

Col. R. Collins. — Yes. 

Sir Henry Fowler. —- Then | will sug- 
gest that we say : « White metals with a 
tin base are used in many cases in Europe 
and the British Empire. In America a 
lead base is universally employed. » 


The President (in French). — I pro- 


Wee 


pose, Gentlemen, to continue the diseus- 
sion on this point at another meeting. 


Sir Henry Fowler : 

6. — Oil lubrication is universal for 
up to date stock. Practice is divided 
between the use of pads and packing. 
Either method appears satisfactory if 
proper attention is given to design and 
maintenance. 

7, — Roller and ball bearings have 
been experimented with by several ad- 
ministrations. Information is somewhat 
limited and not entirely in agreement. 

Experience is not of sufficiently long 
duration to determine depreciation and 
upkeep. The first cost of fitting is high. 
It would appear that these bearings are 
best adapted for use on suburban ve- 
hicles, as_ they give a lower frictional 
resistance in starting. 

Mr. Lacoin (in French). — I would 
like to clear up a misunderstanding which 
may have arisen during the course of the 
discussion yesterday. We all agree that 
roller or ball bearings reduce the resist- 
ance when starting. However, this re- 
duction soon disappears, and althongh 
starting is made easier, no appreciable 
economy is produced in the fuel con- 
sumed, 

I propose the following wording : « Rol- 
ler and ball bearings have been experi- 
mented with by several administrations. 
These bearings certainly reduce the frie- 
tional resistance, but experience is of too 
short a duration to determine mainte- 
nance costs of these boxes and whether 
the considerable first cost is justified by 
the reduction in the power required to 
haul the train. » 


Sir Henry Fowler. — That is entirely 
against the experiments which I person- 
ally have carried out here. We have 
found that the bearing is easier to start, 
but after it has started we have not found 
that there is any advantage. 


The President (in French). — That is 


what Mr. Lacoin said. 


_ Sir Henry Fowler. — I understood - 
Mr. Lacoin to say yesterday that when 


the speed was moderate he found that 


_ there was a reduction. I think he quoted 


a speed of 25 miles per hour. 


The President (in French). — He does 
not say so now, 


Mr. Lacoin (in French). — There are 


‘two things: there is firstly reduction at 


the immediate moment of starting; we 
quite agree in that; but if we calculate 
it on the mean efforts of traction, we 
find that the economy is much greater at 
speeds of 25 miles per hour than in the 
ease of trains which have frequent stops. 


Sir Henry Fowler. — Our experience, 
which has been published, and upon 
which Mr. Reid spoke yesterday, was that 
we got no economy in running for 100 
miles at a speed of over 50 miles per 
hour. 


Mr, Lacoin (in French). — We have 
had certain economies. : 


Sir Henry Fowler. —- We have not had 
any; but is Mr. Lacoin satisfied with the 
summary? 


Mr. Lacoin (in French), —- No, I have 
suggested another form of wording. 


Sir Henry Fowler. — I am not clear 
upon it. Perhaps you would be good 
enough to read it again. 


Mr. Lacoin (in French). — « Roller 
bearings have been experimented with on 
some administrations. They reduce to a 
large extent the tractive effort — the 
starting effort or the traction effort -— but 
the test is too recent to ascertain if the 
maintenance of those bearings is econ- 
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omical, and if the high first expense is 
sufficiently justified by the reduction of 
the effort of traction. » 


Sir-Henry Fowler. — | rather object. 
to the expression about the reduction of 
the effort of traction, because it is only 
at the very start that we have found that 
there is any reduction. 


Mr. Lacoin (in French). — We have 
found also a reduction at 25 miles per 
hour, and a very noticeable reduction. 


Sir Henry Fowler. — With the dyna- 
mometer car we have carried out experi- 
ments for several days,-and we have not 
found it. It is only in those last few 
words that I do not agree with Mr. La- 
coin. If he would leave it that we do not 
yet know whether it will justify the ex- 


pense, I shall be content. 


Mr. Lacoin. —- I say that it is doubtful 
if it is justified by the reduction of the 
effort of traction. I thought that would 
give you satisfaction. 


Sir Henry Fowler. — No, because we 
say in point of fact that our figures show 
that a well lubricated plain bearing when 
you are running at some speed, is not 
only every bit as good as, but is slightly 
hetter than, a roller bearing. Therefore 
if we could come to an agreement_on this 
question as to whether the expense is 
justified .by the economy which you get, 
that would really be the point; but Mr. La- 
coin gets something different from us. 


The President (in French). — As it is 
getting late, | propose to adjourn the dis- 
cussion to another meeting. 

Our section will meet to morrow with 
3rd_ section. 


— The meeting terminated at 12.50 
p. m. 


ES Go 


Meeting held on the 26 June 1925 (afternoon). 


Mr. WEISS, PRESIDENT, -IN THE CHAIR. 


— The meeting opened at 2.15 p. m. 


The President (in French). — I pro- 
pose that we proceed with the discussion 
of the final summary of question IV-B, 
which is not yet completed. 


Sir Henry Fowler has kindly drawn up 
the amended final summary, and I will 
ask him to speak. 


Sir Henry Fowler. — These are the 
points that I have discussed with Mr, Téte, 
and we are in agreement, and hope the 
meeting will accept them. 

4, __ It is desirable to consider in the 
design the width of and pressure on the 
bearing and the speed at which the ve- 
hicle runs. 


— Adopted. 


5, — White metals with a tin base are 
largely used in Europe and the British 
Empire. In America a lead base is uni- 
versally employed. 


Mr. G. G. Elliott, South African Rail- 
ways ('), — May I make a suggestion? 
No figures have been put in as regards 
the actual wear of these different me- 
tals. Before I left South Africa some 
time ago I made a special hobby of this 
white metal question and tested all kinds 
of mixtures. I have definite figures to 
show what the amount of wear of the 
metals in coaches and wagons is. I think 
if all the railway administrations which 
are represented here would experiment 
and at the next Congress put up their 
figures they would be able to decide on 
a much vexed question. No doubt many 


(4) See also Mr. G. G. Elliott's letter published as 
appendix. 


of the railway companies have the figures 
now. 


The President (in French). — I hope 
that the Permanent Commission will 
make a note of this proposal, 


Sir Henry Fowler. — | do not think 
we had any reply from South Africa to 
our enquiries. 


Mr. G. G. Elliott. — That is so. As a 
matter of fact we have been having quite 
a big controversy out there on the mines 
as well as the railways as to the merits of 
the various mixturés, 


Sir Henry Fowler. — We had no fig- 
ures given to us. 


Mr. G. G. Elliott. — No. These are 
my own special figures which I got out 
while I was assistant to the Chief out 
there. 


Sir Henry Fowler : 

ike Several administrations have ex- 
perimented with roller and ball bearings. 
It has been found that there is consider- 
able reduction in starting effort, but the 
results obtained for the tractive effort 
required at speed are not in agreement. 
The first cost of fitting these bearings is 
high. ihe trials ‘have not been carried ~ 
out for a sufficient length of time to 
allow of a definite statement being made 
as to the cost of maintenance. 

8. — Majority of administrations use 
mineral oil without any addition of ani- 
mal or vegetable oil. 

9. — It is fairly general practice to 
recover and refine waste oil recovered 
from axleboxes or from discarded pack- 
ing or pads. 

10. — It is very desirable, especially 
as regards wagon stock, that standardis- 


ed-types of axleboxes be adopted so as 
to reduce the necessary stock of spares, 
and in order that the examining and re- 
pair staff may become accustomed to 
the design’ and carry out their work 
more expeditiously. 
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The President (in French). — As no 
criticisms have been offered, I take it that 
the final summary proposed by Sir Henry 
Fowler is agreed to. 


— I will now close the discussion. 
\ 


DISCUSSION AT THE GENERAL MEETING 


Meeting held on 27 June 1925 (morning). 


Prestpent : THe Rient Hon. Viscounr CHURCHILL. 
GENERAL SECRETARIES : Sir Henry FOWLER and Mr. P. GHILAIN. 


Sir Henry Fowler, General Secretary, 
read the final summary adopted by the 
2nd section. 


This final summary gave rise to no 
comments. 


The President..— The final summary 


is therefore as follows : 


Final summary. 


« Aaleboxes : Locomotives. 


« 1, — Cast steel is the most widely 
« used material for engine axleboxes. 
« The use of non-ferrous alloys by a few 
« administrations may be referred to. 


« 2. — Dust shields should be fitted 
« whenever possible. 


« 3. — It is advisable to keep down the 
« bearing pressure as far as possible in 
« order to reduce wear and avoid hot 
« bearings. It would seem that a close 
« study of this point would be useful, 
although in some cases it is governed 
by factors of design not pertinent to 
this question. 


a 


« 4, — The most suitable class of 
« white metal depends upon the condi- 
« tions under which it is used. Generally 
« speaking a tin-base alloy is more suit- 
« able when an alternating or hammering 
« action has to be sustained, but a lead 
« base can be used for other cases. 


« 5. — Mechanical lubrication, though 
« still in an experimental stage on the 
« majority of administrations which have 
« adopted it, is giving encouraging re- 
« sults, and its application is extending. 


« 6. — No administration reports the 
« fitting of ball or roller bearings to axle- 
« boxes of coupled wheels. 


« 7. — Mineral oil is almost universal- 
« ly used, a certain number of adminis- 
« trations adding a small proportion of 
« animal or vegetable oil. In America 
« grease lubrication is general for 
« coupled axleboxes. 


« Aalebozes : Coaching and wagon stock. 


« 1. — Cast steel appears to be the best 
« material for. modern high-capacity 


z 


stock, especially where subjected to. 
rough usage. 


« 2. —- The open-fronted or « one: 
piece » body type of axlebox is the 
most widely used. 


« 3. — Careful attention should be 
given to guard against loss of oil from, 
‘or rain water entering the axlebox. 
Dust shields in some cases appear ca- 
pable of improvement. 

« 4, — With bearings for carriages 
and wagons, it is desirable to consider 
in the design, the width of and pressure 
on the bearing, and the speed at which 
the vehicle ‘runs.- - 


« 5. — White metals with a tin base 
are largely used in Europe and the 
British Empire. In America a lead 
base is universally employed. 


« 6. — Oil lubrication is universal for 
up-to-date stock. Practice is divided 
between the use of pads and packing. 
Either method appears satisfactory if 
. proper attention is given to design ae 
maintenance. 


« 7. — Several puioanieiranane have 
experimented with roller and_ ball 


the General Meeting. 


« 


bearings. It has been fourid that hee 
is considerable reduction in starting — 
effort, but the results obtained for the 
tractive effort required at speed are not 
in agreement. 
up these bearings is high. . The trials 
have not been carried out for a suffi- 
cient length of time to allow of a defi- © 


‘ nite statement being made as to the cost 
« of maintenance. 


« 8. — Majority of administrations use 
mineral oil without any addition of 
animal or vegetable oil. 


« 9. — It is fairly general practice to — 
recover and refine waste oil recovered 
from axleboxes or from » discarded 
packing or pads. 


« 10. —- It is very desirable, anpasall 
as regards wagon stock, that standardis- 
ed types of axleboxes be adopted so as 
to reduce the necessary stock of spares, 
and in order that the examining and 
repair staff may become accustomed to 
the design and carry out their work 
more expeditiously. » 


— This final summary was ratified by 


The first cost of fitting aes 
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2 APPENDIX 


Letter frou Mr. G. G: ELLIOTT, leet of the South African Railways & Harbours 
at the session of the London Congress 


To the General Secretary 


Trafalgar Square, London, W.C. 2 


2ud February, 1926. 


of the Permanent Commission 


of the Internalional Railway Congress Association, 


Dear Sir, 


Your No, 3826 of the 30th January. [ 


return the minutes corrected. 


There was so little time to discuss the 
matter that I was unable to give the Con- 
gress some very useful details, so if you 
care to publish the following it may be 
of some use to Railway Companies who 
could run some trials before the next 
Congress, and they would be able to 
prove for themselves whether their ex- 
periments agree with mine. 


1. — The amount of wear on a bearing 
depends entirely on the degree of hard- 
ness of the metal. 


2. — The only reason why white me- 
tals are wanted at all is because being 
soft and plastic they do what the best 
fitter cannot do, they mould themselves 
to the journal quickly, and so even up 
the pressure all over. A hard metal like 
brass or bronze bears on the high points, 
and all the pressure concentrates on 
those high points, so much so that the 
oil will not lubricate them. 


3. — The coefficient of friction of all 
white metals is higher than the harder 
brasses and bronzes, and white metal 
has not such good antifrictional proper- 


_ ties except that due to its softness. 


Rue du Progrés, 74, Brussels. 

4, — A high tin base metal hardened up 
with copper or antimony is an excellent 
metal, and gives the desired degree of 
hardness for all bearings. 


5. — A lead base metal hardened with 
antimony or tin or both cannot be made 
as hard as a tin base metal, and there- 
fore wears faster. 


6. — A lead base metal can however 
be used on coach and wagon bearings 
without fear of hot boxes, but the life is 
approximately only a quarter of that of 
the tin base. No iead should be used for 
locomotive bearings. The service is 
more severe and trouble arises at once. 
A tin base metal is much better and even 
then it has to be well housed so as to 


prevent it squeezing out. 


7. — The cost of these two types of 
metals is a matter to be considered. 
For every 200000 bearings some 270 t. 
of tin mixture would ‘be required. Ifa 
lead base is used from 33 to 40 % more 
would be used as lead is about that much 
heavier. 

The London price of tin is now about 
£280 per ton; lead is only £35. 270 t. of 
tin base (83 tin to 6 copper, 11 anti- 
mony) would cost £639 for the tin 
alone, and 360 t. of lead base (80 lead, 
20 antimony or 80 lead, 15 antimony, 


5 tin) would cost only £10080 for the 
lead alone and about £5 040 for the tin 
content. These quantities would always 
be floating about on the rolling stock 
and in addition the numerous workshops 
and running repair sheds would have tto 
keep stocks which would enhance these 
figures considerably, and the only feat- 
ure that would reduce the tin cost would 
be cost of repairs as the life would be 
much greater but he would be a bold 
man who could give a definite figure, but 
the relative wears are from one and a 
half to three ounces per annum for a 
tin base and six to twelve ounces for a 
lead base metal. The crown wear is 
very slight but the end wear is quick and 
«decides the life, and the higher the speed 
through centrifugal action the greater 
the side pressure and wear. 


8. — The best results on a vehicle will 
give the best results on_a locomotive, and 


as testing a coach is aie and simple, 


tests on a locomotive are unnecessary. - 


The coach gets big mileage much sooner _ 
than a loco or truck, so trials should oe 
run on a coach. 


9, — The bearings should be washed in 
paraffin to get rid of the oil and be — 
weighed on a very accurate bullion scale 
to the nearest gramme. 


10. — A cheap mineral axle oil will be. 
good enough for any of these metals, but _ 
the better the oil the better the metal wills 
behave. : 

11. — If lead could be fe erea. up to 
a degree equal to the tin base by a cheap 


process then it would answer equally 
well. é 


Yours faithfully, 


G.GEELIOTD, 
Advisory Engineer. 
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QUESTION Y. 


—_—_— 


HIGH SPEED ELECTRIG LOCOMOTIVES, 


Preliminary documents. 


1st report (America), 
Watts. (See English edition of the 
Bulletin, January 1925, p. 179, or separate 
issue [with red cover! No. 45.) 


by) Mre-J." T.. 3 Weiss. 


(See English edition of the Bulle- 
tin, April 1925, p. 1049, or separate issue 
[with red cover] No, 33.) 


Special reporter : Mr. M. Weiss. (See 


English edition of the Bulletin, June 1925, 


2nd report (other countries), by Mr. M.  p. 2411.) 


DISCUSSION BY THE SECTION 


Meeting held on 26 June 1925 (morning). 


Mr. WEISS, 


— The meeting opened at 9.30 a. m. 


Mr, President (in French). — We have 
still to examine the question of axleboxes 
(question IV), in all its detail, but I 
think it is preferable that we should take, 
to day, question V (electric locomotives), 
in order that the delegates present who 
are not concerned with the question of 
axleboxes may be spared the necessity 
of attending again. 

As it is my desire to take part in the 
discussion, I shall ask Mr. Lacoin, vice- 
president, to be kind enough to take the 
chair of this pection. 


Mr. LACOIN, She Danuonnt IN THE CHAIR. 


The President (in French). — I call 


- upon Mr. Weiss. 


PRESIDENT, 


IN THE CHAIR. 


Mr, Weiss, Special Reporter (in 
French). — The summary of the ques- 
tions dealt with in each of the reports, 
has enabled the following findings to be 
obtained : 


1. — There are only relatively few high- 
speed electric locomotives — running at 
speeds above 46 miles per hour — in 
service or at present being constructed. 
These locomotives run on or are intended 
for the following railway systems : 


America : 


Chicago, Milwaukee & St. Paul (Ch., M. 
& St. P.); 

New York, New Haven & Hartford (N 
Veg Nat. Hi): 

New York Centra] (N. Y.-C.); 

- Chilean (F. F.-C.); 
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Paulista (C. P.); 

Pennsylvania Railroad (P. R.). 
Germany : 

German State Railways (D. R. B.). 


Austria : 

Austrian Federal Railways (B. B. Oe.). 
England : 

Metropolitan Railway. 
France : 

French Midi Railway (Midi) ; 

Paris, Lyons & Mediterranean Railway 

PPh; M.); : 
Paris Orleans Railway (P. 0.) ; 


The two last are in process of electrift- 
cation. 


Italy : 
[talian State Railways (F. S.). 


Sweden : 
Swedish State Railways (S. I.). 


Switzerland : 
Swiss Federal Railways (C. F. F.). 


2. — We have only received informa- 
tion on high-speed locomotives without 
carrying axles operating on the Metropo- 
litan Railway, the P. 0. and the N. Y. C.; 
the two latter administrations have also 
locomotives with carrying axles and bo- 
gies. 


3. — The transmission of the tractive 
effort from the motors to the driving 
wheels is effected by very varying me- 
thods. The following are to be noted : 


a) Direct drive by connecting rods on 
the P. L. M. on the trial 2B1 + 1B2 loco- 
motive of the Auvert system, on the P. 0. 
in the 2B + B2 locomotive of the Ganz 
system, on the F. S. on all their electric 


fotienotives: on the S. I. on the 2B2 type 
locomotives, on the D. R. B. on several 
types of locomotives, and also on the P. R. 
on locomotives of the 2B + B2 type; 


b) Drive through gearing and coupling 
rods; on the S. I. (types 2B + B2 and 
1€1); on the C. F. F. (type 2C1); on the 
B. B. Oe. (type 161); and on the P. fi. 
(type 1D1). ; 


Direct drive is used in the following 
forms : 


2) « Gearless » type on the P. O. (trial 
locomotive of the General Electric Com- ; 
pany type 20 + C2); on the Ch. M. & 
St. P. (4B + D + D + B14), and on the 
N.Y. C. (type.2D2 and B-B + B-B); oe 

d) Tramway type of drive : on the . 
Metropolitan Railway (type B-B); on the 
P. QO. (type B-B); and on the P..L. M. 
(type 1C + C1); . 

e) By the Westinghouse system: with> 
hollow shafts and drive through springs : | 
on the P. L. M. (type 2B + B2 on one half 
of the locomotive); on the C. F. F. (type | 
1C1); on the Ch. M. & St. P. (type 2C4 | 
+ 1€2); on the N. Y.. N. H. & H. (type 
1B + B41 and 1C1 + 1C(); on the C, P. | 
(type 2B + B2 and 1B + B41); | 

f) Various systems : Brown, Boveri | 
& Co. of Baden (Switzerland) (Buchli 
system) on the P. 0. (type 2-D-2); on the . 
C.F. F. (type 2C1 and type 1B1 + 1B4 . 
on one half of the locomotive) ; 

M. F. 0. system : on the P. L. M. (type 
2B + B2); 

. P. L. M. system : on the P. L. M. (type 
2B -+ B2 on one half of the locomotive) ; 

Tschanz system : on the C. F. F. (type 
1B1 + 1B1 on one half of the locomo- 
tive) ; 

Hollow shaft and san eactieries sys- 
tem: on the P. L. M. (type 2B + B2 on — 
one half of the locomotive). 


gag 


g) Vertical motor system : on the Midi 
(type 2C2), and on the B. B. Oe. (type 
1D1). 


4. — The locomotives with connecting- 
rod drives have the advantage possessed 


also by steam locomotives, of having the 
centre of gravity higher than in the other 


types of locomotives, which is of impor- 
tance for securing good running. 
_ This arrangement, if well made and 
well maintained, provided that it is also 
fitted with spring driving gear, appears 
to give good results. 

The rotating masses on electric locomo- 
tives can be accurately balanced so that 


_ there is no production, as in steam loco- 


motives, of additional load due to ham- 
mer blow, hence it is possible to increase 
the axle loads (P. R. : type 1D1 locomo- 
tive 35 t.; C. F. F. type 2C1 locomotive, 
Ets): 


5. — The methods of drive given under 
3f) and 3g) have the same advantages 
in respect to height of centre of gravity 
and axle load as are obained with con- 
necting-rod drives. 


6— With the Westinghouse drive, 
spring breakages frequently occur when 
axle load is high (Ch., M. & St. P., 28.6 t.), 
and when concentricity of the driving 
axle and of the hollow axle cannot be 
accurately maintained in service, a fact 
that is particularly to be feared on loco- 
motives haying more than three driving 


- axles on one frame. 


7. — In locomotives of which the height 
of the centre of gravity is relatively low, 
and therefore causes greater stresses in 
the superstructure (due to lateral shock), 
it is advisable to reduce the axle load as 
much as possible (Re 0742-4 tN. Y.-C. 
15 to AT £:). 
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8. — In order to obtain good stability 
in running for high speed locomotives, a 
long wheel-base should be provided. 


9. — Leading wheels with lateral play 
(radial axleboxes) and leading bogies 


are generally fitted with restoring gear 


(springs or inclined surfaces). The res- 
toring force varies greatly, from 0 ker. 
(type 1€1, B. B. Oe.) to 6700 ker. 
(14800 Ib.) (type 1C1 of the C. F. F.) 
according to the various types of Hee 
motives. 


40. — The methods adopted for collect- 
ing current are generally of the two fol- 
lowing types; 


a) Overhead collectors of the panto- 
graph or bow forms, which are in general 
use on lines using single-phase current, 
and are also often used on lines worked 
by continuous current. 

In the case of all the administrations, 
the collector is raised by compressed air, 
with the exception of the Midi Railway, 
on which it is lowered by this means. 
The contact pressure of the collectors on 
the wire varies from 10 to 15 ker. (22 to 
38 lb.) for continuous current, and from 
3 to 5 kgr. (6.6 to 11 lb.) for alternating 
current. 


b) Collector shoes are only used on 
lines worked by continuous current. 


41, — The main switch is either con- 
structed with a magnetic blow-out, with 
or without high speed break (the latter 
process in coming more and more into 
use) for continuous current, or with a 
multiple-break oil break for alternating 
current. 

The main switch is controlled dif- 
ferently on different administrations, 
either by hand, by compressed air or by 
electro-pneumatic control, or it is electro- 
magnetic, or electric. 
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12. — The control gear appears to be 
settling down into the two following main 
forms : 

a) For continuous current and to some 
extent for single-phase current in the 
form of a controller with contactors; 

b) For alternating current, either in the 
form of controllers with contactors as 
above or in the form of cylindrical con- 
tacts or analogous appliances to those 
used on the B. B. C. locomotives, which 
consist of contacts arranged near to- 
gether, with special contacts for breaking 
the spark. 

The control of these appliances has the 
same variations as that of the main switch 
although it would appear that the electro- 
pneumatic control is in most general use 
up to the present. 


13. — The transformers required on 
the single-phase locomotives, and to some 
extent also ion the ‘three-phase locomo- 
tives, are of the oil immersed type,-or of 
the cooled air type. 

Without wishing to enter into a discus- 
sion on the inherent advantages of one 
or other of these types of transformers, it 
may be said that the oil immersed type 
appears to be more favoured than the 
other. 

The cooling of the transformer is ge- 
nerally affected by means of fans. 


14. — The external form and the di- 
mensions-of the traction motors vary with 
each type ‘of locomotive. Between the 
lower. powered locomotives of 185 to 
275 H. P., of the Metropolitan Railway 
and the Midi, to the highest powers of 
3.000 H. P. of the D. R. B. all intermediate 
powers may be found. The mean value 
is from 550 to 600 H. P. 

The cooling of the motors is, with few 
exceptions, effected by special fans. 

Where continuous current is used, the 


question of insulation generally presents — 
some difficulty; with alternating current 
on the other hand, the weak point is in 
the commutator. Experience shows, how- 
ever, that the cost of maintenance under 
some conditions can be considerably re- 
duced, and the mileage run after turning 
up till this is again required may be high 
(150 000: km. — 94000 miles — on the 
DALE 


45. — The auxiliary electric equipment 
of the locomotives does not vary appre- 
ciably for different types of locomotive. 
. The question of train heating has not 
yet been definitely settled, but appears 
likely to be generally effected, in Europe 
at any rate, by means of electric resis- 
tances on the trains. 


16. — We should here remark that di- 
rect comparison between the power of 
these locomotives is rather difficult owing 
to the fact that at present there are no 
existing international standards that de- 
fine the maximum permissible heating of 
the motors, and the methods by which 
the tests shall be carried out. 

The weight in kilogrammes per horse- 
power at the tread of the wheel, as well 
as the power that can be developed for 

ne hour, given in the comparative table 
for unit weight per H. P. can for this 
reason only be taken as approximate, 

The interesting points to which we 
wish to draw special attention, and which 
we recommend particularly for discus- 
sion, are the following; 

1) Is either the tram type or the 
« gearless » type to be recommended for 
the drive of high-speed locomotives, and 
for what maximum speed? 

2) Under what conditions can good 
results be obtained with the Westing- 
house drive, and what is the normal life 
of the springs? 
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3) Is it advisable to arrange for elastic 
(spring) transmission in the case of loco- 
motives having connecting-rod drives, 
and should the gear be fitted with a shock 
absorber or not? Is it necessary to make 
special arrangements for adjusting the 
exact length of the connecting-rod in ser- 
vice? 

4) In geared locomotives, what system 
has been found to work best, and what 
is the method of lubrication adopted? 

5) As the result of present experience, 
is it better to adopt the connecting-rod 
drive or direct drive for high speed loco- 
motives? Can these locomotives be fitted 
with radial axles (Bissel or Adams) and 
in this case, what conditions must be ob- 
served (weight per axle, restoring force 
ete..-7 

6) Has it been found that the presence 
of the oil necessary for the circuit break- 
ers used with alternating current or with 
the transformers gives rise to any danger 
in working? 

In that event, have any steps been taken 
to prevent risk? 

7) What is the type of remote control 
that has given the best results up to date 
(electric, electro-pneumatic, mechanical, 
ete:)-? 

8) To what figure has the maintenance 
of a continuous current motor and an 
alternating current motor been reduced? 
What mileage has been found possible 
without examination being required more 
than once a day? 

9) What is the present mean distance 
run by electric high speed locomotives 
as compared with steam locomotives of 
the same class? Are any steps being taken 
for operating electric locomotives by a 
single man, and if so, under what condi- 
tions? 


The President (in French). — We will 
commence the discussion on article 1. 


Has Mr. Wallis, the second repor- 


ler, anything to add to the report of 
Mr. Weiss? 


Mr. Wallis, Reporter. — Mr. Pre- 
sident, I think that if the points that 
Mr. Weiss has laid down are all answered 
properly, they will answer, all the ques- 
tions we want to ask in the United States. 
I am fully in accord with what Mr. Weiss 


has outlined. 


‘Mr. Bachellery, Midi Railway, France 
(in French). — I wish in the first place 
to rectify an omission due to a misunder- 
standing, which has found its way into 
Mr. Weiss’s report. If the limit of speed 
of locomotives that are classed as high- 
speed locomotives, is fixed at 46 miles 
per hour as a minimum, there should be 
added to the figures given by the Midi 
Railway, 25 locomotives which can run at 
56 miles per hour. On the Midi Railway 
we think that the problem of high-speed 
electric locomotives only commences to 
present difficulties above a speed of 
56 miles per hour. We have not includ- 


ed in the figures that we supplied, the 


25 locomotives mentioned. These loco- 
motives are of the double-bogie « tram » 
type with motors suspended by the nose. 

The only trouble that we have found 
with that type of motor arises in the up- 
keep of the brushes. This is solely a 
question of commutation, which is af- 
fected by vibration; sparking occurred, 
which forced us to make alternations in 
the brush-holders. So far as the me- 
chanical details are concerned, experience 
has shown that up to the speed of 56 
miles per hour, it is possible for locomo- 
tives of the « tram » type to give a good 
performance on the track. 

We have coupled the bogies together; 
it is necessary that the bogie coupling 
should be very close and tightened as 
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tight as possible. At the commencement 
we had a simple draw-bar, and as long 
as the locomotives were new, the joints 
remained tight and the arrangement 
worked well, but as soon as there was 
play, they worked badly, and some sway- 
ing movement was noted. It became ne- 
cessary to tighten the coupling between 
the bogies. We were compelled to com- 
plete the coupling by inserting lateral 
buffers without springs between the two 
locomotives so as to allow of a relative 
vertical movement, but to oppose, when in 
contact, all transverse movement, in such 
manner that the bogies, when displaced, 
must bring the drawbar springs into ac- 
tion. Locomotives so arranged run per- 
fectly well on the track up to speeds of 
96 miles per hour. 

For higher speeds we have given up 
the « tram » type and have adopted rigid 
frame locomotives with a leading bogie, 


following the same principle as that ad- 


opted for steam locomotives. 


The President (in French). — We can 
limit the discussion for the present to 
locomotives of the « tram » type. 


Mr. Japiot, Paris-Lyons-Mediterranean 
Railway (in French). — It will be well 
to distinguish, in the discussion, two 
types of locomotives having motors sus- 
pended by the nose, those that have two 
independent bogies and those that have 
two trucks (or radial axles) jointed to- 
gether. It would be interesting to know 
up to what speed each of these types of 
locomotive can be run. 


The President (in French). — I pro- 
pose, Gentlemen, that we should first dis- 
cuss the question of the suspended mo- 
tors. 

Cannot some of the delegates give us 
particulars relating to difficulties that 


they have snares particularly with 
the brushes? 


Mr. Leboucher, Midi Railway, France 
(in French). — We have found that 
when the motors have not more than 
two brushes in line, and these brushes 
are comparatively heavy, the inertia of 
the brushes prevents their return to con- 
tact from being satisfactory. When the 
locomotive passes over points, the brushes 
are thrown up, and, owing to their great - 
inertia, the return to contact is not ef- 
fected sufficiently quickly, and produces 
arcing of the commutator. 

We have endeavoured to overcome this 
difficulty by dividing the brushes into 
two, so as to diminish their inertia. The 
advantage obtained has been definite, and 
it appears that if the weight of the 
brushes could be still further diminished, 
very satisfactory results could be ob- 
tained. 

We have made experiments increasing 
the speed up to 62.1 miles per hour, and 
we have succeeded in overcoming the 
trouble which I have mentioned as due 
to the use of too wide brushes. 


Mr. Bianchi, Italian State - Railways 
(in French). — We have also tried a 
coupling for locomotives of the G + € 
type consisting of two bogies connected 
by a spherical coupling rigid in all di- 
rections. These locomotives have been 
run up to 62.4 miles per hour, without 
giving the least trouble at this speed. 
The motors run at 900 revolutions per mi- - 
nute, and at a voltage of 600 volts. In 
my opinion, the question of commutator 
depends mainly on the working voltage. 


Mr. Japiot (in French). — Were the 
motors in question arranged with elastic 
or rigid gearing? 


Mr. Bianchi (in French). — The mo- 


experience of that nature. 
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tors were suspended by the nose with 
springs and rigid mounting. 


Mr. Wallis. — We have had very little 
Our experi- 
ence has been largely with cars, and there 
we have had trouble with brushes as 
mentioned. The brush trouble has not 
been overcome with the single phase mo- 
tors or with the commutating pole motors. 


The President (in French). — It 
would be of interest to know whether 
high speeds can be obtained with sepa- 
rate bogies and, if the bogies are con- 
nected, what types of connection are to 
be preferred? 


Mr. Weiss (in French). —- The. Swiss 
Federal Railways have only one high- 
speed locomotive with driving bogies 
(1B1-1B1). They have, however, a fairly 
large number of passenger-train locomo- 


tives (type 1B-B1 and 1B1-B1) that run - 


op to 46.8 miles per hour, 

We have had difficulties with the lo- 
comotives running on the Gothard line 
on curves of small radius (less than 


- 45 chains) as we have found considerable 


wear of the flanges of the tyres. In 
order to reduce this difficulty, we have 
adopted a transverse coupling between the 
bogies in such manner that the leading 
bogie can guide the trailing bogie, so 
that this will not exert so high a pressure 
on the outer rail. We have thus consi- 
derably reduced the wear of the flanges. 


Mr. Bachellery (in French). ——- The 
remarks made by Mr. Weiss apply to lines 
having curves of short radius and on 
which the speeds are not very great. Ex- 
periments made by the Midi Railway on 
bogie locomotives relate to speeds sen- 
sibly greater than 46.8 miles per hour, 
and have enabled us to confirm the ad- 
vantage of a coupling between the bogies. 


The need for this has been recognised not 
only for curves but also for the straight 
where the high-speed locomotives may 
acquire a swaying movement that may 
become a serious trouble. We have, the- 
refore, on this railway system, coupled 
them as tightly as possible, and used la- 
teral buffers. 


Mr. Japiot (in French). — What 
method is adopted for restoring the bo- 
gies? It is probable that. the method 
used is of importance in entering curves 
and also influences the swaying motion 
produced on the straight at high speed. 


_M. Weiss (in French). — The loco- 
motives to which I have alluded are fitted 
with a coupling so rigid that there is no 


question of restoring to position. 


Mr. Japiot (in French). — A restoring 
force may act between the bogies and the 
body. 


Mr, Weiss (in French). — There is 
no restoring force applied on locomotives 


of these types. 


Mr. Leboucher (in French). — The 
locomotives of the French Midi Railway 
had in the first instance a trifling restor- 
ing force. The two bogies were con- 
nected by an American coupling consis- 
ting of a coupling bar and central buffer 
with an intermediate piece of double con- 
cave form gripped between two convex 
buffers. To avoid swaying, double buf- 
fers were adopted consisting of two dumb 
buffers, because it was necessary to main- 
tain an exact and constant distance be- 
tween the axes of the two bogies. The 
buffers are kept in contact by a central 
spring which forms the coupling between 
the bogies. In order that the body should 
not be subjected to stress, only one of 
the bogies is attached to it; the other can 
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slide longitudinally. When the locomo- 
tive enters a curve, the buffers on the 
side of the small radius remain in con- 
tact, those on the outside move apart and 
compress the coupling spring. 

There is consequently a restoring force 
applied between the two bogies that pre- 
vents swaying. 


Mr. Parodi, Paris-Orleans Railway (in 
French). — I should like to recall, from 
the historical point of view, that trials 
were made more than 20 years ago on the 
line from Marienfeld to Zossen (Ger- 
many) at a speed of 425 miles per hour, 
with six-wheel bogies, the axles not being 
coupled, and with gearless motors. I wish 
to recall this in order to show that there 
is no absolute rule governing the condi- 
tions under consideration. 

Any system can be used, provided that 
suitable and special arrangements are 
made to suit the circumstances of the 
case. 


Mr. Bachellery (in French). — It is 
evidently possible to select arrangements, 
that allow locomotives with two separate 
bogies to run at high speed, but, in the 
case mentioned by Mr, Parodi, a railway 
had been constructed which in no res- 
pects resembled existing railways. In par- 
ticular, a check rail had been laid from 
end to end of the line. The bogies were 
of the six-wheel type with a wheelbase 
of from 9 ft. 10 in. to 1 ft. 6 in. 


Mr. Parodi (in French). -— These very 
special arrangements were due to other 
reasons, particularly the inertia of the 
body, which was very long. 


Mr, Japiot (in French). — I think that 


in America particularly on the New York © 


Central, the restoring force acts between 
the bogie and the body. 


Mr. Wallis. — I do not think I have 


sufficient detail to communicate on this 
subject. I do not know how far the New 
York Central Railway has been satisfied 
with the arrangement; that Company did 
not send a reply to this question. 


The President (in French). — No 
other observation having been made, we 
will now pass to the discussion of Ar- 
ticle 2. 

Mr. Weiss has ‘mentioned that on bad 
tracks and at high speeds the springs 
used in the « Westinghouse » control 
break frequently. Can anyone give us 
information with regard to this? 


Mr, Wallis. — In my _ opinion, 
Mr. Weiss has worded his findings with 
great care and has shown the result that 
we obtain in America. His findings state 
our conditions very clearly and comple- 
tely (1). I agree with this wording en- 
tirely. 


The President (in French).— We will 
now proceed to Article 3. 


Mr, Parodi (in French). — The ques- 
tion before us should be looked at from 
two points of view, those of theory and 
practice. From the theoretical point of 
view, the Paris-Orleans Railway thought 
that the only method of studying the 
question was by direct trial. It there- 
fore ordered two locomotives with coup- 
ling rods, absolutely identical in me- 
chanical features, but in the one case with 
hyperstatic coupling rods without elastic 
connection, but connections working in 
parallel, and the other with isostatic 
transmission with springs inserted be- 
tween the armature and the shaft with 
all the connections in series. 

These locomotives will be delivered dur- 


(1) Paragraph 6, p. 24112, of the Bulletin of the 
International Railway Congress Assoeiation for 
June 1925. 
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ing the present year or at the beginning 
of next year, and when they have been 
on trial, we shall be able to say definitely 
jwhich of the two arrangements is the 
better. All that can be stated at present 
is that five locomotives using continuous 
eurrent at 500 volts, which were Geli- 
yered to us immediately after the war, 
fitted with isostatic transmission by 
coupling rods and restoring springs be- 
tween the axle and the armature, haye 
not caused us difficulty. 


Mr. Bianchi (in French). — All the 
electric locomotives that we have in Italy 
(535 locomotives in -service) have coup- 
ling rods and rigid transmission. The 
disadvantage that we have found arises 
from the fact that if the motor is short- 
circuited, damage may occur even in the 
‘mechanical parts. 

It is not possible to put springs between 
the armature and the axle because, in the 
case of a three-phase locomotive, the pri- 
mary and secondary windings of the mo- 
tors, being generally in parallel when 
starting, the two motors might get out 
of phase. 

No means for adjustment is provided 
for the length of the coupling rods, the 
adjustment being made at the works, and 
passenger-locomotives can run 62000 to 
75 000 miles without further adjustment. 


The President (in French). — With 
what play? 


Mr. Bianchi (in French). — A slight 
play of one-fifth of a millimetre (0.008 
inch), whieh gives rise to no difficulty in 
running. 

It is mecessary that when the adjust- 
ment is made in the shops, a perfect fit 
should be obtained. 


The President (in French). — Is there 
no adjustment made at each overhaul? 


Mr. Bianchi (in French). — No, more- 


over, the system is not fitted with any 


means of adjustment. In particular, 
there is no provision, such as is made in 
steam locomotives, of wedges for permit- 
ing wear to be taken up. 


Mr. Wallis. — In the United States it 
is the general feeling that all locomotives. 
should be fitted with springs between the 
connecting rods and the motor shafts. 
There are, however, some locomotives 
running without them, and there is a ten- 
dency to do away with them on locomotives 
running at low speeds. It is very diffi- 
cult to say at the present time how far 
this tendency will extend to high-speed 
locomotives. To day, the American rail- 
ways running high-speed locomotives ge- 
nerally fit them with springs or some 
form of damping arrangement between 
the motor and the connecting rods. 


The President (in French). —- Have 
you had any difficulty in the maintenance 
of the connecting rods? 


Mr. Wallis. — Very little up to the 
present time. One railway had trouble, 
but this arose from defective design 
which should have been put right in the- 
first instance. 


The President (in French). — Have 
you anything further to say, Mr. Wallis? 


Mr, Wallis. — I should like to cail 
attention to a matter of detail. The 
Pennsylvania Railroad have 33 locomo- 
tives running on the service from New 
York. They are not fitted with these 
springs and have been running for a long 
while. They are, however, fitted with an 
arrangement that allows the crank to slip 
on the motor shaft. Up to the present, 
we have found that this slipping occurs 
very seldom; the arrangement very rarely 
comes into play. It acts through the in- 


Mr. Wallis, — On the latest locomo- 


eliey tives of the Pennsylvania Railroad, we 
ilies ae 0 have adopted the same method for se- 
howeve - curing the gear wheel. The shaft passes 
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haley es ore 


ee the ¢ 
te oe 4 ‘- ae “ , 
ae . 
dee 
es: 


pap ite tte oo 


+2 


in French). — The] 
“Swiss ae Bh te 
0 of the ParisOrleans, of the 


mr tsi um | fo which 
pie af also carried hee shee bisa 


The President (in French). — We 
will now proceed to discuss Article os 


_ Mr. Weiss ‘in French). — I think it 


_ will be well to sub-divide this article as 


follows : 


A) Is it possible to decide from expe- 
rience gained whether-a drive by con- 
néeting rods or the direct drive should 
be adopted for high-speed locomotives? 

B) Can these locomotives be fitted with 
carrying axles of the radial type (Bissel 
or Adams), and in such case what precau- 
tions have to be taken? (Load on the 
axle, method of restoring, etc.) 


The President {in French). — The 
first portion of the question appears tome 
to be difficult of solution at present. I 
suggest that it should not be examined 
in detail. With regard to the second 
part, this deals with the advantage or 
otherwise of radial axles or bogies at the 
leading end of high-speed locomotives. 


Mr. Weiss (in French). — It would 
be of interest to have figures relating 
to the permissible load per axle required 
by considerations of track maintenance. 
A load of 15 to 17 t. is not generally 
exceeded for steam locomotives, whereas 
the figures that I have received appear to 
show that this load has been exceeded in 
the case of electric locomotives. 

We may conclude form the data ob- 
tained that even in the case of locomo- 
tives without a leading bogie, it has been 
possible to increase the axle load. 


Mr. Bachellery (in French). — On the 
Midi Railway we have found no diffe- 
rence in this respect between electric and 
steam locomotives. ; 

It appears, however, that it is possible 
to inerease the load for electric locomo- 
tives because these are free from placing 


‘have adopted leading bogies. 


additional load on the track caused by the 
rocking movement. 

Our B.-B. type locomotives that run at 
90 km. (56 miles) per hour, carry 18 t. 
per axle without a leading bogie, and we 
have had no difficulty with them. In 
exceeding this speed, we have taken as 
a basis the experience gained by con- 
structors of steam locomotives, and we 
We thus 
designed the type 2-C-2 locomotive with 
rigid frame and leading bogies for each 
direction of running. 


Mr. Parodi (in French). — The Paris- 
Orleans Railway has thought it would be 
of interest to make systematic trials on 
the guiding of locomotives, and for this 
reason, amongst the trial locomotives on 
order, we have ordered one that is so ar- 
ranged as to enable us either to have no 
pivot fixed to the bogie (ordinary res- 
toring) or to have the pivot behind the 
second axle of the bogie, or even to have 
it over the centre of this axle. As this 
arrangement has been adopted for each 
bogie, it is possible to obtain nine dif- 
ferent combinations taking account of the 
direction of running; only four or five 
of these are of interest. By this means 
we shall be able to compare the arrange- 
ments adopted, as arranged in the direc- 
tion of running of the train, and deter- 
mine which is probably the best from 
the point of view of stability. 


The President (in French). — There 
is a difference between electric locomo- 
tives and steam locomotives. Electric lo- 
comotives are generally required -to run 
in both directions which is not the case 
with steam locomotives. It is therefore 
possible for the latter to run with less 
restoring force on the trailing carrying 
axle than on the leading axle. 

The experiments that will be tried on 
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the Paris-Orléans and French Midi Rail- 
way systems will be interesting in the 
sense that they will enable us to ascer- 
tain the influence of bogies at the front 
and rear of the locomotives. 


Mr. Wallis. — On the Pennsylvania 
Railroad we have constructed a locomo- 
tive, shown in figure 45, to which I re- 
ferred just now. 
Bissel bogie at each end. We have tried 
it and compared it with steam locomo- 
tives, and have been able to find no dif- 
ference so far as the service of the line 
is concerned. The track is not subjected 
to additional load. The locomotive that 
] have mentioned, is shown in figures 14 
and 15 of the American report. I have 
here the result of trials made on this lo- 
comotive if anyone should desire to see 
them. The two ends of. the locomotive 
are absolutely alike, with the sole diffe- 
rence that the Bisse] at one end is con- 
nected to a single pair of driving wheels, 
and the Bissel at the other end to three 
pairs of driving wheels. — 


Mr. Bachellery (in French). — On the 
Midi Railway, we have some high-speed 
locomotives that are absolutely symmetri- 
cal, and we have found no difficulty. in the 
nature of swaying motion. Itis interesting 
to learn that the Pennsylvania Railroad is 
returning to symmetrical locomotives be- 
cause this railway system held a directly 
opposite opinion twenty years ago. It had 
stated that the symmetry of arrangement 
of the axles on the electric locomotives 
was the source of secondary movements 
which might introduce considerable dis- 
advantages. 


Mr. Wallis. — My reply to Mr. Ba- 
chellery is that our original opinion was 
based upon a defective arrangement of 
the springs. If we had altered this ar- 


This locomotive has a_ 


rangement, we should have cut at the root 
of the trouble. We did not thoroughly 
understand the cause of the difficulty, 
but we came later to the opinion held 
by Mr. Bachellery. 


Mr. Japiot (in French). — It would 
be interesting to know why the Pennsyl- 
vania Railroad adopted 2-wheeled Bissels 
on. high speed locomotives, whereas on 
steam locomotives they have 4-wheeled 
bogies. 


Mr. Wallis. — On consulting figures 14 
and 15, you will note that with a four- 
wheel bogie the distance from the leading 
pair of driving wheels to the centre of 
the bogie would be much greater which 
would result in a great increase in lateral 
play. This led us to adopt a Bissel bogie, 
which we have found to give perfect sa- 
fely. The distance from the first pair 
of driving wheels to the centre of the 
bogie pivot would have been very large; 
we therefore tried the type of bogie at 
present in use, and experience has shown 
this method to be right. I have here the 
results of trials up to speeds of 75 miles 
per hour, and I shall be pleased to show 


these to Mr. Japiot if he desires to see 
them. 


Mr. Weiss (in French). — The loco- 
motives of the Swiss Federal Railways 
have an asymmetric arrangement (2-C-1) 
on account of the weight of the transfor- 
mer which is,at one side. These loco- 
motives run perfectly in both directions. 

With regard to restoring the bogies, 
laminated springs only were used at the 
commencement, but this system caused 
shocks on curves of small radius (points). 
It was necessary to increase the restoring 
force by adding volute springs. There is 
a certain amount of play between the two 
spring systems, so that the supplemen- 
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tary restoring force of the volute springs 
is not immediately brought into action. 


_ My. Parodi (in French). — I wish to 
recall an experiment made by Mr. Weiss 


with a locomotive having a bogie in front | 


and a Bissel bogie at the rear on the line 
from Berne to Thun, at the speed of 62 to 
65 miles per hour. The running in both 
directions was perfect. This fact is of 
interest, and proves that, provided the 
calculations have been made correctly any 
arrangement that may be adopted can give 
complete satisfaction. 


Mr. Leboucher (in French). — There 
is another interesting point which it is 
important to raise. It is the height of 
the point at which the force is exerted 
by the bogies. If the point at which the 
force exerted by the bogies upon the body 
lies in the horizontal plane through the 
centre of gravity, the movement trans- 
mitted will be a swaying; if on the other 
hand the point of application of the force 
is below that plane, the movement trans- 
mitted will be -a rocking movement. 
Examination of this question has great 
importance with regard to stability. If 
the point of application is low, the body 
leans over, and the restoring force is 
smaller than if the whole of the body has 
to be displaced. It would appear from 
the point of view of stability to be ne- 
cessary that the point of application of 
the force exerted by the bogies should 
act on the body as low down as possible. 


The President (in French). — This 
question has been examined theoretically 
outside the Congress, and I think that a 
reexamination would take up too much of 
our time. We should confine ourselves 
fo recording practical results. Can any 
delegates give particulars of experiments 
that confirm the opinion of Mr. Lebou- 
cher? ! 
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Mr. Leboucher (in French). — The 
experiments that we have made on our 
railway system confirm that it is of im- 
portance that the force exerted by the 
bogies should be applied as low as pos- 
sible, so that the locomotive may rock 
slightly. This observation is particularly 
applicable to locomotives having a leading 
bogie. 


The President (in French). — From 
the discussion that has taken place, it 
would appear possible to draw the two 
following conclusions which I would ask 
you to consider : 


For electric locomotives at speeds up 
to 56 to 62 miles per hour it has not been 
considered essential to arrange a leading 
bogie or radial axlebox. 

For locomotives running at very high 
speeds, it does not appear that the bogie 
is essential. Several Companies hav# 
found that the Bissel bogie gives equal 
satisfaction to an ordinary bogie. 


Before adjourning the meeting, I sug- 
gest that the discussion on Article 9 
should be commenced. 


Mr.- Bianchi (in French). — With 
locomotives running at very high speeds 
we have obtained an annual distance run 
of 75 0006 miles. With steam locomotives, 
we only obtain the figure of 37500 miles 
per annum, that is to say, one-half the 
distance. 


The President (in French). — Is that 
an annual distance run, and not a dis- 
tance run between successive overhauls? 


Mr. Bianchi (in French). — The fig- 
ures are identical because a general over- 
haul is made at approximately yearly in- 
tervals. 


Mr. Bachellery (in French). —— The 
experiments that we have made absolutely 
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confirm what Mr. Bianchi has just said. 
A steam locomotive generally runs in a 
day over the distance that can be managed 
by a single crew; on the other hand, the 
electric locomotive can go much further, 
and in the day it can run a distance cor- 
responding to the work of several crews, 
at any rate of two. These are the condi- 
tions that enable actual working with 
electric locomotives to double the distance 
run by steam locomotives per annum. 


Mr. Rivet, Ministry of Public Works, 
France (in French). — Could not 
Messrs. Bachellery and. Bianchi state 
whether from the point of view of output, 
the electric locomotive can replace two 
steam locomotives? 

Perhaps Mr. Weiss could also tell us 
whether, in Switzerland, the electric loco- 
motives which are largely used give a si- 
milar result? 


Mr. Weiss (in French). — The dif- 
ference that has been found in Switzer- 
_ Jand is not very great. Account must be 
taken of the fact that the services worked 
by the steam locomotives and by the elec- 
tric locomotives are not similar. In 
Switzerland it has always been the custom 
to run the steam locomotives with two or 
three crews, which will explain why the 
distance run by these high-speed locomo- 
tives compare very closely with those run 
by the electric locomotives. 

The annual mean distance run by steam 
express locomotives is about 43 000 miles, 
and for electric locomotives 40000 miles 
per annum. 

The railway system has still a number 
of lines on which steam locomotives are 
run, and this has enabled us to obtain 
an annual mean figure for these locomo- 
tives that is slightly greater than that ob- 
tained from the electric locomotives. 
This is not, however, the case on the 


Gothard Line, which is electrically equip- 
ped and has a considerable length. The 
mean distance obtained for the electric 


locomotives running on this line amounts 


to 61.000 miles. I think it is possible to 
deduce from our experience that the dif- 
ference in distance that can be run by 
electric and steam locomotives is not great 
provided that the services of both classes 
of locomotive are arranged in a similar 
manner. In Switzerland we have always 
tried the method of making the locomo- 
trves cover as great a distance as possible, 
This is probably the explanation of the 
larger figures given for our mean distan- 
ces run. 


The President (in French). — It would 
appear to follow from the somewhat dis- 
cordant data that have been given, parti- 
cularly for the Italian and Swiss rail- 
ways, that the mean distances run by the 
locomotives depend on two factors : the 
number of crews and the length of the 
runs. : 

If the runs are rather short, the work- 
ing resembles that of the outer suburban 
services.’ This confirms the results ob- 
tained on the Alsace-Lorraine railway 
system, on which it has not been found 
possible to adopt the method of working 
by two or three crews. 


Mr. Renevey, Alsace-Lorraine Railway 
(in French), — A piece of information 
which would be of use, but which 
Mr. Weiss may not perhaps be able to 
give us immediately, is the number of 
days per annum on ‘which the electric 
locomotives cannot be run. 


Sir Henry Fowler, London Midland & 
Scottish Railway. — Before leaving the 
question of the distance run by the loco- 
motives between two shoppings, I should 
like to say that the figure given by 
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Mr. Bianchi, which I think was 20 000 
miles, should be multiplied several times 
before it will correspond to the actual re- 
sults that we are obtaining. I have not 
the figures with me, they vary, of course, 
with the division of the line and the ser- 
vice it carries. But as I have mentioned, 
it would be necessary to multiply the dis- 
tance given by three or four in order to 
arrive at what we consider a satisfactory 


~ result. 


The President. -— Mr. Bianchi spoke 
of 75 000 miles in the case of the electric 
locomotive, and 37500 miles in the case 
of the steam locomotive, per annum. 
Have you the comparative figures? 


Sir Henry Fowler. — No, I have not 
got comparative figures. I thought that 
the figures quoted represented the dis- 
tances run between shoppings. 


Mr. Bianchi (in French). — Yes, they 
can also be taken in this way because we 
carry out light repairs aimost every year, 
but we do not do the same for general 
overhauls. 


Sir Henry Fowler. — | have not the 
figures with me, but the distance of 
37 500 miles, given by Mr. Bianchi as that 
run by ‘a steam locomotive between two 
shoppings, is much too small from the 
English point of view. 


The President (in French). — This 
depends on what is understood by a 
« shopping ». 


Sir Henry Fowler. — Absolutely. May 
I also say that this depends on the water 
used? 


The President (in French). — What 
is meant in this case is remoying the 
wheels, replacing the tyres, and so on, but 
not making any boiler repairs. 


Mr. Wallis. — The first 33 electric 
locomotives destined for the Pennsylva- 
nia Railroad, were constructed in 1910. 
The wheels, tyres, etc., are repaired regu- 
larly as in the case of steam locomotives; 
but the maintenance of the electric por- 
tions is practically nil. Out of the 33 lo- 
comotives, we have only rewound four or 
five since 1940. 


The President (in French). — What 
was the distance run between overhauls? 


Mr. Wallis. — I cannot state definitely 
as I do not. know, but it is a very great 
distance. 


The President. —- 62 000 miles. 


Mr. Wallis. — It is much less between 
repairs to wheels, tyres, ete., but when it 
concerns the motors it is appreciably 
greater because most of them have been 
running in service since 1910. 


The President (in French). — I think 
it would be well to confine ourselves to 
the question of the maintenance of the 
electric motors, leaving aside everything 
relating to the maintenance of the me- 
chanical portion. 

Considering the hour, we will adjourn 
the meeting and continue the examina- 
tion of the question of the distances run 
by the locomotives when we go into that 
of the maintenance of the motors. 


— The meeting adjourned at 12 o'clock. 
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Meeting held on 26 June 1925 (afternoon). 


Mr. WEISS, Presitnent, 1N THE CHAIR. 


The President (in French). —- We 
will now continue the discussion on elec- 
tric locomotives. 

The discussion on Article 9 has not 
been closed, but I think it will be prefer- 
able to begin directly with the discussion 
on Article 6. 


« Has it been found that the presence 
of the oil necessary for the circuit break- 
ers used with alternating current or with 
the transformers gives rise to any danger 
in working? In that event, have any steps 
been taken to prevent risk? » : 


Mr. Bianchi (in French). — We have. 


found in Italy that the presence of this 
oil on the locomotives constitutes a dan- 
ger; we have had several burst circuit 
breakers. 


Mr. Steiner, Swiss Federal Railways (in 
French). — The presence of oil in the 
transformers and in the circuit breakers 
certainly forms a risk of accident. 

There are two methods for guarding 
against this : the one consists in keeping 
accurate statistics, which serve in search- 
ing for and finding the weak points in 
these appliances in order to make all pos- 
sible improvements in. them. 


On the Swiss Federal Railways these 
weak points, according to our observa-~ 
tions, are as follows : 


In the circuit breakers too little dis- 
tance between the part at which the spark 
occurs and the earth; 

in the transformers, the use of hygro- 
scopic insulating materials for the wind- 
ings, which insulating materials in damp 
weather absorb the small quantity of 


water In suspension in the oil, and may 
thus be the cause of serious damage . 


It has been endeavoured to avoid these 
disadvantages : 


in the circuit breakers, by increasing, 
whenever possible, and as far as possible, 
the distance from-earth. The shock re- 
sistances which had the shortest distances 
were abolished after numerous trials and 
the interior of the tanks insulated; 

in the transformers, by impregnating 
the windings with special lacquers that 
eliminate the hygroscopic power of the 
cotton used; 

the other method consists in using air- 
insulation circuit breakers but this ques- 
tion,although it has been a long time under 
investigation, is far from being solved — 
and air-cooled transformers without an 
oil-bath. The question as to whether 
this last system does not offer other se- 
rious disadvantages has, however, not yet 
been examined. It will be interesting 
in this respect to obtain some particulars 
from companies in America where the 
use of air-transformers is, I know, more 
extensive than in Europe. 


Mr. Wallis. — We have examined this 
question, but I do not think it is nearer 
to a solution in America than in the 
country of the last speaker. We are not 
sure that we have found a solution up to 
the present. The New York, New Haven 
& Hartford Railroad have the largest 
number of appliances of this kind. On 
the Pennsylvania Railroad we have oil 
transformers and oil circuit breakers, but 
we are not sure that they have been pro- 
perly installed. We have not yet a suf- 
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ficient number of locomotives to enable 
us to gain the necessary experience for 
designing a final model. 5 


The President (in French). — With 
a single exception, the Swiss Federal 
Railways use only oil transformers. It 
has therefore not been possible to make 
comparisons; I should like, however, to 
mention that up to the present we have 
only had a single accident with the oil 
transformers, and this was not on a high- 
speed locomotive. 


Mr. Wallis. — I should say that this 
question has not actually arisen in the 


United States either. It was investigated. 


by the Pennsylvania Railroad, but I do 
not think it has received any general at- 
tention in the United States. Nobody 
has objected to the arrangements in use 
up to the present. So far as I am aware, 
no high authority or railway officer has 
objected to the oil transformer. 


The President (in French). — I can 
inform the meeting that in Germany 
both types of transformer are in use in 
almost equal numbers. 

I think that the discussion may be con- 
sidered as sufficient, and that we may 
proceed to discuss Article 7. 


« What is the type of remote control 
that has given the best results up to date 
(electric, electro-pneumatic, mechanical, 
ete.)? » 


Mr. Bianchi (in French). — On the 
Italian Railway system we use mechan- 


ical, pneumatic and _ electro-pneumatic 


controls. The latter give the better re- 
sults. 


Mr. Wallis. —- In the United States, 
electric and electro-pneumatic controls 
are used, and I believe with the same re- 
sults as in Italy. 


Mr. Leboucher (in French). — On the 
Midi Railway an electric control has been 
adopted which is controlled mechanically 
by a camshaft. This solution, which at 
first sight appears very attractive, has 
however caused some trouble, because the 
camshaft that operates the contactors can- 
not be turned backwards unless a strong 
blow-out is fitted to each contactor. If 
these blow-outs are so arranged, the space 
taken up becomes very great. The power 
of the balancing current does not allow 
the blow-out to be dispensed with, and it 
is then necessary to cut off the current 
at a single operation.. It changes con- 
sequently from the normal amperage to 
zero. This sudden jump produces exces- 
sive rise of voltage which disturbs the 
system. We hope to use the electro- 
pneumatic system for our new locomo- 
lives. 


Mr. Steiner (in French). — The Swiss 
Federal Railways have had the opportu- 
nity of testing most systems. The con- 
tactor system appears to have proved 
satisfactory. It has, however when the 
control is entirely electro-pneumatic, a 
weak point : this is in the locking of the 
contactors. 


Mr. Parodi (in French). — On the 
Paris-Orleans Railway system on _ the 
200 locomotives that run up to 50 miles 
per hour, and on a certain number of 
high-speed locomotives, we have used the 
electro-pneumatic system. We had pre- 
viously made trials of the electro-mag- 
netic control, but we thought that it was 
better from the point of view of safety 
and of regularity in running to use the 
electro-pneumatic system. 

The system has separate contactors and 
the camshaft is driven by a pneumatic 
servo-motor. We use magnetic blow- 
outs. 
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The President (in French). — We will 
now proceed to discuss Article 8. 


« To what figure has the maintenance 
of a continuous current motor and an 
alternating current motor been reduced? 
What mileage has been found possible 
without examination being required more 
than once a day? » 


Mr. Bianchi (in French). —— The 
maintenance of three-phase motors con- 
sists in looking after the centring because 
the air gap must not exceed 1.5 mm. 
(41/16 inch.). 

With regard to the windings, there is 
no need for maintenance if the motor is 
well constructed. We still have motors 
that have done 20 years’ service without 
repair to the windings. If the construc- 
tion is not carefully carried out, the 
result is quite different. 


Mr. Wallis. — In the United States we 
think that the maintenance of motors 
using simple alternating current as com- 
pared with direct-current motors, is 
slightly more costly, but our experience 
relates to cars rather than to locomotives. 
The only experience that we have had 
with single-phase motors is that of the 
New York New Haven & Hartford Rail- 
road, which has found that the cost of 
maintenance is not much higher than 
that of direct current locomotives. 


Mr, Steiner (in French). — The use 
of single-phase motors is not yet in ge- 
neral favour because of the difficulty of 
maintenance and special care that ap- 
pears to be required. 

But ‘if they are carefully made and 
their peculiarities are kept in mind, the 
cost of this work may be considerably 
reduced.. 


We make a distinction between two 
kinds of maintenance : 


general maintenance, and 
maintenance of the brushes. 


As regards general maintenance, single- 
phase motors, in my opinion, require 
nothing more than direct-current motors: 

inspection of the brushes every 3 weeks 
and slight cleaning of one part or another 
in case it is required, 

in addition, complete iexamination of 
the motor including testing the insula- 
tion of the windings every 6 months. 


The maintenance of the brushes, on the © 


other hand, at present, gives use to some 
difficulties, on account of the wear of 
the segments of the commutator and of 
the necessary truing by grinding after a 
certain mileage according to the type of 
locomotive; this mileage at present varies 
between 30000 to 95.000 miles. 

We hope, however, that in course of 
time, with skill, the cost of this mainte- 
nance will be reduced and the single- 
phase motors will not show any greater 
disadvantages in this respect than direct- 
current motors. z 


Mr. Parodi (in French). — The ques- 
tion of maintenance of traction motors 
is a function of the construction of these 
motors. 

1 think — and I shall welcome any dif- 
ference of opinion on this subject — 
that the construction of motors instead 
of improving from the point of view of 
manufacture, is actually becoming worse, 
The motors are better designed, but the 
workmanship from the constructional 


point of view is not so good as it was 


twenty years ago. On the line from Paris 
to Juvisy there are motors that have 
never required the slightest repair up to 
the time when, as the result of a flood, 
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they required to be reconstructed. I 
should not dare to say that the motors 
that have been delivered to us during the 
last ten years will last as long.. They are 
frequently under repair. 

In the case of the new locomotives that 
we are having built in quantity, we have 
had struggles, which I may term violent, 
with the manufacturers in order to com- 
pel them to work to specification. 


The President (in French). — It would 
be of interest to hear, with regard to this, 


‘the opinion of those companies that have 


had motors in service for a long time. 


Mr, Bianchi (in French), — We have 
had direct-current motors, dating from 
1900, that are still running well; this is 
the best type of motor we have at work. 


The President (in French). — From 
what we have heard, we must infer that 
modern motors are not so well construct- 


~ ed as the old motors. 


Mr. Bianchi (in French). — The mo- 
dern motors are too light, too hard driven, 
and have forced ventilation. They run 
well unless the ventilation is stopped, 
when they must be put out of action, 
whereas the old motors could run even 
under very bad conditions. 


Mr. Wallis. — I think that in America 
there is also a tendency to construct, for 
a given power, a smaller motor than that 
which was usually supplied ten years ago. 


The President (in French) .— We will 
now commence the discussion on the first 
portion of Article 9. 

« What is the present mean distance 
run by electric high-speed locomotives as 
compared with steam locomotives of the 
same class? » 


It has been already stated this morn- 
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ing that the differences-found in the dis- 


tance run may arise from the methods. 


adopted for using the locomotive. Steam 
locomotives are not placed in the hands 
of any driver in the same way as the 
electric locomotives. 

Mr. Bianchi has said that on his rail- 
way system the electric locomotives run 
up to 75000 miles. Can he explain this 
figure? Is it not exceptional? 


Mr. Bianchi (in French). — It is 
evidently a question of an exception. 
During the first years we had not a suf- 
ficient number of locomotives on the 
Turin-Milan line. Those locomotives 
that were available had to run distances 
of 75.000 miles, but it was found that it 
was not possible to maintain this figure 
on account of the times of running of 
the trains, and also because of other re- 
quirements of the service, particularly of 
traction and of displacement of the staff. 


Mr. Parodi (in French). — In the 
trials made on the Paris-Orleans line on 
the suburban service, we found that it 
was possible to double the distance run 
by the electric locomotives as compared 
with steam locomotives. The comparison 
was made on two lines with almost iden- 
tical traffic. 

We were unable to make the same trials 
on main lines. It follows, however, from 
the trials that we have made, that on these 
main lines we shall arrive at ratios of 
mileage analogous to those given above, 
only when the length of the electrified 
lines will amount to 185 to 250 miles. 


Mr. Wallis, — In the United States the 
steam locomotives run up to 500 miles on 
a single run. On the electric lines the 
present position is in no way similar, so 
that our experience up to the present does 
not show what will be the ultimate dis- 
tance run ‘by electric locomotives per 


ack 
month, All those who reckon on electri- 
fying their lines, expect a monthly mileage 
at least 30 % greater than that which 
would be obtained from steam locomotives 
in normal service. 


Mr. Renevey (in French). — Can the 
President tell us whether in Switzerland, 
the service is worked with a double crew, 
or whether any crew works any locomo- 
tive? “ 


The President (in French). — The 
service is worked in exactly the same way 
usually with two or three crews on elec- 
tric locomotives and on steam locomo- 
tives. Z ; 

On the Gothard Railway, where the line 
is very difficult and high speed cannot 
be maintained, the service is continued 
day and night. Some electric locomo- 
tives have run more than 9 300 miles per 
month. 

It would not be possible to obtain such 
results with steam locomotives. A fi- 
gure of 6200 to 7500 miles could only 
be exceeded with difficulty. 

It is very difficult to make exact eom- 
parisons on other lines. The. electrifi- 
cation of the railway system is not yet so 
far advanced that it is possible to carry 
on rational services over long-distance 
runs. For this reason, the steam loco- 
motives at present run a mean mileage 
that is greater than the electric locomo- 
lives. 


Mr, Wallis, — [I am informed by 
Mr. Withington of the New York New 
Haven & Hartford Railroad, who is seated 
here, that on his railroad all the electric 
locomotives run a mean distance of 
200 miles per day, and one locomotive 
runs up to 500 miles per day. 


The President (in French). a We 
must be careful in making these compa- 
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risons. In Switzerland we have lines on > 
which there are not a sufficient number 
of electric locomotives. They do not suf- 
fice for the whole of the traffic. The 
best trains are hauled by electric. lo- 
comotives, and the other trains, some of — 
which stop at each station, are hauled by 
steam locomotives. Under these condi- 
tions it is not possible to make a com~ 
parison between the two services. 

A very interesting question was put 
just now, asking how long the locomo- 
tives remain in the repair shops. 


Mr, Bianchi (in French). — We have 
electric locomotives that have run for two 
years without repair;.others have under- 
gone repair every six months. The 
three-phase locomotives generally stay in 
the workshops 30 days in the year. (for 
large and small repairs; connecting rods 
and mechanical details). 

The direct current locomotives with _ 
connecting rods require much simpler 
maintenance; the air-gap is several mil-. 
limetres wide. 

With regard to the electric portion of 
these locomotives, it may be said that if 
nothing serious happens the locomotives 
can go on running; otherwise, it is a case 
of complete overhaul. We have motors 
that have been in service 15 to 20 years 
without any repair; others, badly made, 
required repair after two or three months. — 
We have found, moreover, that locomo- 
tives that haye not been running in re- 
gular service require more repairs than 
the others in the electric equipment. 


Mr. Renevey (in French). — It would 
be very interesting to have the opinion 
of the Swiss Federal Railways regarding — 
the number of stand-by locomotives and 
the cost of standing locomotives. Has 
this railway system found an appreciable 
difference between the proportion of 


. electric locomotives and of steam locomo- 
_ tives kept standing? Is the number of 
stand-by locomotives less in one system 
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or in the other? ee 
The President (in French). — It is 


rather difficult to answer this question. 
We can make no exact comparison on 


this subject. -Many of our lines have 
mixed traction; on some of these we have 
at certain times a surplus of a few elec- 
tric locomotives; but when a new section 
of line is electrified, the number of loco- 
motives at our disposal becomes insuffi- 
cient. Under these conditions, attempts 
are made to make the electric locomotives 
cover as great distance as possible, while 
keeping a number of locomotives in re- 
serve. 


Mr. Renevey (in French). — lt would 
be of interest to know the percentage of 
locomotives under repair. On the Al- 
sace-Lorraine Railway we made a return 
of the number of locomotives that could 
not be put into service under 24 hours. 
We found that the mean daily figure was 
10 to 12° %. 


The President (in French). — Unfor- 
tunately, I have not these figures here. 
We have made the return of which you 
speak, and J can state definitely that the 
figures are more favourable for the elec- 
tric locomotives. The case is quite dif- 
ferent when it is a question of small 
maintenance jobs. This may have so- 
mething to do with the newness of the 
system, and I feel certain that in time 
this will no longer be the case. 

We will now proceed to discuss the se- 
cond portion of the article : 


« Are any steps being taken for ope- 
rating electric locomotives by a. single 
man, and if so, under what conditions? » 


Mr. Bianchi (in French). — In Italy 


we have direct. current locomotives, 
driven by a single man and fitted with a 
dead-man switch. 

As, on these locomotives, the driver 
has sometimes to leave his lever to see © 
how the train is running, we have de- 


vised a special arrangement that allows 


the driver to release the switch lever for 
one minute. If the driver has not re- 
turned to his place within the minute, 
the dead-man. switch comes into opera- 
tion and applies the brakes. This system 
has not yet been applied, but we -expect 
to use it on high-speed locomotives. 


Mr, Barnet-Lyon, Ministry of Water- 
staat, Holland (in French). — The driv- 
ing of an electric locomotive is a suffi- 
ciently simple matter to require only a 
driver, but it should be noted that on 
main lines the driver has also to look out 
for signals. It appears, therefore, that 
the presence of two men on the locomo- 


-tive is necessary for looking after other 


services than the driving of the locomo- 
tive. z 


Mr. Parodi (in French) — On some of 
our suburban lines, we have only one 
man driving. We have constructed loco- 
motive-vans and the guard travels in the 
van. On the new locomotives being con- 
structed, to work at 4 500 volts, in which 
the whole of the central portion of the 
body is occupied by the driving gear, we 
could not make an arrangement “for the 
guard to ride ion the locomotive itself. 
Although these locomotives can be driven 
by a single man, we are running them 
with two men for the time being. 


Mr. Wallis, Reporter. — In the United 


States we have always two men on elec- 
tric locomotives, but on motor cars we 


have only one. 


Mr. Gresley, London & North Eastern 
Railway, — The eee in England is 
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the same as in America. 
men on electric locomotives, but on motor 
vehicles we have one man only. 


The President (in French). — Do you 
not think you will have a single driver 
for the locomotives? 


Mr. Gresley. — We have not tried this 
at all. We have not tried the dead-man’s 
handle for locomotives. 


The President (in French). — On the 
Swiss Federal Railways, there have always 
been two men on the locomotives and one 
man on the motor vehicles. The latter 


We have two — 


are fitted with two combined «dead man» 
switches. There are a dead-man hand- 
switch and a pedal. If the driver releases 
either of these the main circuit-breaker 
is opened and the air-brake applied auto- 
matically when a certain speed, about 
12 miles an hour is exceeded. 

It appears to me that the discussion on 
this Article is now completed. It will be 
necessary that the wording of the article 
should be modified, and we will postpone 
the examination of this text to our next 
meeting on Monday. 


— The meeting adjourned at 5 o'clock. 


Meeting held on 29 June 1925 (morning). 


Mr. WEISS, pResIDENT IN THE CHAIR. 


— The meeting opened at 9.30 a. m. 


The President (in French). — On 
Friday last, we finished-the general dis- 
cussion of Question V, relating to high 
speed electric locomotives. It remains 
for us to day to settle the final summary. 


(The President continuing in English.) 
— The following is the first paragraph of 
the proposed summary drafted by the re- 
porters : 


« 4, — The two systems of transmis- 
sion, the « tram» and the « gearless », 
can be used on high-speed locomotives 
and run well. It is, however, necessary, 
on account of the non-sprung weight and 
of the relatively low position of the centre 
of gravity, to reduce the load per axle 
within reasonable limits. » 


Mr. Lacoin, Paris-Orleans Railway (in 
French). — I propose to replace the 
words « it is, however, necessary », by 
« it has been found advantageous ». 


The President (in French). — So far 
as I am concerned, I accept Mr. Lacoin’s 
proposal. (Carried unanimously.) 


Mr. Japiot (in French). — Before 
proposing fo reduce the weight in the 
case of the « gearless » transmission, it 
will require to be shown that this reduc- 
tion is necessary. 


(Continuing in English.) — 1 think 
that it is dangerous to insert a clause 
stating that it is advisable to reduce the 
axle load. No particulars have been re- 
ceived that prove this to be actually ne- 
cessary. The permanent-way engineers 
might take up a position adverse to this 
type of locomotive if the paragraph were 
so worded. 


‘The President (in French). — This | 
question was discussed and agreed at the — 
meeting on Friday last. f£ would remind 
you also that the load per axle has been 
increased up to 35 t. in America, and — 


that the « gearless » locomotive has much 


less axle load than the connecting-rod. 


driven locomotive. We must not go too 
far in this direction. 


Mr, Japiot (in French). —-.It would 
perhaps be well that what would appear 
a reasonable limit should be given. JI am 
afraid that the permanent-way service 
will take our figures and ask for a limit 
of 10 to 12 t. There is a large difference 
between 35 t. and 10 t. It appears to me 

~ that a limit of 20 t. would be admissible. 


Mr. Tcheou Wei, Chinese State Rail- 
ways (in French). — What is the 
exact text under discussion? Is it para- 
graph 5? 


The President (in French). — We are 
discussing the question of weight, but it 
will be difficult to introduce figures into 
the summary. 


Mr. Japiot (in French). — It would 
be possible to invert the phrase and say : 
« It will not be possible to attain such 
great loads. » 


The President (in French). — I pro- 
pose to delete the words « as far as Boe 
sible ». 


Mr. Bachellery (in French) .— Instead 
of « reduce the load » we might say 
« keep the load within - reasonable li- 
mits ». (Agreement. ) 


— Paragraph 1, was adopted as amen- 
ded.. 


The President (in French). — We 
have. now to consider the text of the 
second paragraph. This is the suggested 
wording : 

« The Westinghouse drive may be and 
is used on high-speed locomotives. The 
concentricity of the driving axle and the 
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hollow shaft should be maintained as 
nearly as possible constant. The advan- 
tages of this class of drive diminish as 
the number of axles in the train in- 
creases. » 


Mr. Bachellery (in French). — I think 
that it is not advisable to introduce the 
name of a firm into our summary. I 
propose that we replace the words « West- 
inghouse drive » by « drive by hollow 
shaft? 


Mr, Tcheou Wei (in French) .— I sup- 
port the remark put forward by Mr. Ba- 
chellery. I think that it would be better 
not to mention an individual firm, and 
thus avoid our giving the impression of a 
monopoly or of a marked preference. 


The President (in French). — Are we 
in agreement that the words « Westing- 


house drive » should be replaced by 


« drive by hollow shaft ». (General ea- 


pression of approval.) 
This will be adopted. 


Mr. Japiot (in French). — I think that 
the wording of this statement is not very 
happy. You say « the concentricity of 
the driving axle and of the hollow shaft 
should be maintained ». 

We do not quite grasp the bearing of 
this finding. 


The President (in French). — We 
say : « as far as possible ». 
You know that if concentricity cannot 


be maintained, between the driving axle 
and the hollow shaft, fracture of the 
springs may easily be caused. 


Mr. Lacoin (in French). — Generally 
speaking, there is agreement. It is me- 


‘rely a question of wording. 


Mr, Japiot (in French). — I propose 
the following reading : 
« The hollow shaft and driving axle 
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should be kept as concentric as possible. » 


The President (in French). — The 
English text is correct. 


Mr. Japiot stated that the change only 
concerned the French text. 


Mr, Wallis. — I wholly approve this 
amendment of the French text, which ap- 
pears to me better than the English text. 


Mr. Bachellery (in French). — I do 
not see the reason for the last phrase : 
« the advantages of this type of drive 
diminish with the increase in the number 
of axles carrying the frame. » 


The President (in French). — Suppose 
there are ten axles; it will be impossible 
to obtain constant concentricity between 


the axles and the hollow shaft, because. 


the track is never perfect. Now, the 
greater the deviation from concentricity, 
the larger will be the number of fractures 
of springs produced. 


Mr. Bachellery (in French). — It is a 
rare case for ten axles to carry the same 
frame. 


The President (in French). — We are 
in agreement. ; 


Mr. Bachellery (in French). — It ap- 
pears to me that this finding is merely a 
consequence of the preceding one. I ask 
whether it will not suffice to add to the 
first finding the following phrase : 


« This condition becomes more diffi- 
cult to obtain the greater fhe number of 
axles carrying a single rigid frame. » 


The President (in French), — The 


expression « rigid frame » does not meet. 


the question. The rigid frame would 
only comprise the driving axles, in the 
usual sense of the term, and would not 
apply to all the axles carrying a single 
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chassis, if there were a pair of leading 


-carrying wheels, for example, in the case 


of a locomotive of the 2-8-8-2 type. 


Mr, Wallis. — But the other axles 
have not hollow shafts, and there is no — 
need to take account of them: It is only 
the driving axles that. have hollow shafts. 


The President (in French). — Will 
you accept the words « in the same chas- 
sis »? 


Mr, Wallis. — I do not see any ob- | 
jection. 


The President (in French). — I think 
that we are in agreement on the following 
wording : 

« 2, — The drive through the hollow 
shaft may be and is used on high-speed lo- 
comotives. The hollow shaft and the driv- 
ing axle should be maintained as closely 
concentric as possible. This condition is 
the more difficult to realise the greater 
the number of axles carried on any par- 
ticular rigid frame. » 


— This text was put to the vote and 
adopted. . 


The President (in French). — We will 
now go on to the following paragraphs : 


« 3. — It is desirable in the case of high- 
speed locomotives driving through con- 
necting rods, to arrange an elastic trans- 
mission system. The adjustment of the 
connecting rods should, however in all 
eases be very carefully examined. » 


— Adopted. ~ 


« 4, — Various types of gearing with 
oil or grease lubrication are at present — 


in use on high-speed locomotives. In ge- _ 


neral, they give satisfactory results. » 


‘— Adopted. 
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« 3. — The small amount of experience 


acquired up to date does not permit us 
to recommend definitely either the con- 
necting-rod form of drive or the direct 
drive. 

« Each of these systems is at present 
in use. 

« The equipment of locomotives with 
carrying axles or bogies appears to be 


~ only necessary in the case of very high- 


speed locomotives. » 


Mr. Wallis drew attention to the fact 
that the English text says: «or drive by 
gearing », instead of « direct drive ». 


— Paragraph 5 was adopted. 
« 6 — The use of the oil circuit 


breaker and of the oil transformer’ ap- 
pears to be general in the equipment of 


high-speed locomotives using alternating 


current; they do not appear to have given 
rise to serious difficulties up to the pre- 
sent time. » 


— Adopted. 


« 7, — Of the various systems of con- 
trol used on high-speed electric locomo- 
tives, the electro-pneumatic appears to 
give the most favourable results. » 


Mr. Bianchi (in French). — I propose 
to delete the words « high-speed ». 


The President (in French). — I am 
also of opinion that these words may be 
deleted without disadvantage. 


Mr. Tcheou Wei (in French). — I had 
intended to make the same suggestion, be- 
cause the construction of the locomotives 
is not uniform. 


The President (in French). — Is the 
meeting agreed on deleting the words 
« high-speed »? 

— General expressions in the affirma- 
tive. 


The President (in French). — Para- 
graph 7 is accordingly adopted, with the 
deletion of the words « high-speed ». 


« 8. — The relatively recent introduc- 
tion of electric traction by high-speed 
locomotives does not enable the cost of 
maintenance of the different types of mo- 
tors to be obtained at present. They ap- 
pear, however, not to present very great 


differences. » 


— Adopted. 


« 9. — The various methods of working 
the large railway systems by steam trac- 
tion and electric traction with high-speed 
locomotives do not at present permit a 
definite comparison to be made between 
the distances run by each. It appears, 
however, from the short experience ob- 


‘tained and from calculation that electric 


traction should present an advantage over 
steam traction, » 


— Adopted. 


« 10. — The driving of high-speed elec- 
tric locomotives by a single man with or 
without safety appliances is not at pre- 
sent adopted. The question is, however, 
being examined in various countries. » 


. Mr. Lacoin (in French). — I propose 
that we say : « Of very high-speed electric 
locomotives. » 

(Mr. Lacoin continues in English) : 
I propose to say « very high-speed », in 
order that the finding may not cause dif- 
ficulty to some railways on which the dis- 
tinction between high-speed locomotives 
and fast locomotives is not easy to draw. 


_-The President (in French). -— We 
have no definition of a « very high-speed 
locomotive ». In our reports, however, 
it is stated that a high-speed locomotive 
is one that runs at more than 47 miles 
per hour. 
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Mr. Bachellery (in French). — It is 
because the limit has been fixed at 75 km. 
per hour that I support the suggestion of 
Mr. Lacoin. 


The President (in French). — I do 
not clearly see why it should be necessary 
to say « very high-speed locomotives », 
because there is no high-speed locomotive 
at the present time driven by a single 
man, 

We have confined ourselves to saying 
that the question is under consideration. 


I think we can all accept the proposed _ 


wording; it ties nobody, and leaves the 
question open. 


Mr, Lacoin (in French). — On two 
French railways, the goods locomotives 
are capable of running at speeds of more 
than 75 km, per hour. 
them, under certain conditions, with one 
man only. If we keep to the proposed 
wording, the objection may be raised that 
locomotives running at more than 75 km. 
per hour are very high speed locomotives, 
-and that we cannot entrust the driving to 
a single man. 

I therefore adhere to my proposal. 


The President (in French). — This 
wording could not be used to prevent a 
company from running high-speed loco- 
motives driven by a single man. It leaves 
everyone freedom of action. I do not 
quite understand Mr. Lacoin’s objection. 


Mr. Nobili, Italian State Railway (in 
French). — As no definition has been 
given. of « high-speed », Mr. Lacoin’s pro- 
posal does not apply. It leaves the ques- 
tion as it was, because there is no defi- 
nite beginning or end for high-speed. 

It appears to me simpler to adhere to 
the proposed wording. 


Mr. Wallis. — I propose that in our 
summary, we delete all reference to the 


We intend to run. 


number of employees driving locomotives, a 


whether at high-speed or at low speed. 


On many American railways, automotor 
vehicles driven by a single man, run at — 
speeds up to 68 miles per hour. It ap- 
pears that our summary should not refer 
to the number of employees driving the 
locomotives. This is really a question of. 
the staff, and not of the technical orga- 
nisation, and I ask that the paragraph 
shall be deleted. 


The President (in French). — Are we 
agreed to suppress the paragraph? (Yes, 
yes.) 


As there is no opposition, the 10th pa- 
ragraph is deleted. 


The President (in French). — We have 
completed our discussion of the findings 
which have been drafted as follows : 


« 4, — Both the « Tram » and the 
« Gearless » types of transmission can be 
used for high-speed locomotives, and give 
good running. It has, however, been re- 
cognised that in view of the unsprung 
weight and of the comparatively low 
height of the centre of gravity, the axle 
load should be kept within reasonable li- 
mits. 


« 2, — The hollow shaft, (or quill) 
drive can be and is used on high-speed 
locomotives. The hollow shaft and the 
driving axle should be kept as nearly as 
possible concentric. This condition be- 
comes more difficult to realise, the 
greater the number of axles running in 
the same rigid frame. 


« 3, — In the case of high speed loco- 
motives, driven by means of connecting 
rods. it is desirable to provide elasticity 
in the transmission system. The adjust- 
ment of the connecting rods Joely how- 
ever, be carefully checked. 


« 4, — Various systems of gearing, lu- 


_brieated by oil or by grease, are at present 


in use on high-speed locomotives. These 
systems generally give OOS re- 
sults. 


« 5. — The small amount of experience 


that has been gained up to the present 
time, does not permit of making a defi- 
nite recommendation relating to the con- 
necting rod drive or the direct drive. 

« Both these systems are at present in 


use. 


« The equipment of locomotives with 
carrying axles or bogies appears to be 
only necessary in the case of very high 
speed locomotives. 


« 6. —- The use of the oil circuit 


breaker and of the oil transformer ap- 
pear to be generally adopted for the 


equipment of high-speed alternating cur- 


rent locomotives; up to the present time 


they do not appear to have given rise to 
serious difficulties. 


« 7, — Of the various control systems 
used on electric locomotives,-the electro- 
pneumatic appears to give the most satis- 
factory results. 
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« 8. — In consequence of the relatively 
recent date of the introduction of electric 
fraction by high-speed locomotives it is 
not possible at present to compare the 
costs of maintenance of the various types 
of motors. They do not, however, appear 
to show very great. differences. 


« 9. — The various methods of work- 
ing large railway systems by steam and 
by electric traction, with high-speed 1o- 
comotives, do not at present allow any 
definite comparison to be made between 
the mileages run. From the short expe- 
rience obtained, and from the results of 
calculation, it appears, however, that elec- 
tric traction should present an advantage 
over steam traction. » 


The President (in French). — Are 
there any further remarks to be made? 

As there are no further remarks, I 
will put the final summary to the vote, in 
the terms which I have just read. 


— The summary was adopted, 


— The meeting adjourned at 14.25 
a, m. 
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DISCUSSION AT THE GENERAL MEETING 


Meeting held on the 1 July 1925 (afternoon). 


4 


PresipDENt: THE Ricut Hon. Sir Evetyn CECIL, Vice-PResipent. 
GENERAL SECRETARIES : Sir Henry FOWLER and Mr. P. GHILAIN. 


Sir Henry Fowler, General Secretary, 
read the summary adopted by the 
2nd section. This final summary gave 
rise to no discussion. 


The President. — The final summary 
is therefore as follows : 


Final summary. | 


« 4. — Both the « Tram » and the 


« « Gearless » types of transmission can . 


« be used for high-speed locomotives, and 
« give good running. It-.has, however, 
« been recognised that in view of the un- 
« sprung weight and of the comparati- 
« vely low height of the centre of gra- 
« vity, the axle load should be kept within 
« reasonable limits. 


« 2. — The hollow shaft (or quill) 
« drive can be and is used on high-speed 
« locomotives. The hollow shaft and the 
« driving axle should be kept as nearly 
« as possible concentric. This condition 
« becomes more difficult to realise, the 
« greater the number of axles running 


« in the same rigid frame. 


« 8. — In the case of high-speed loco- 
« motives, driven by means of connecting 
« rods, it is desirable to provide elasticity 
« in the transmission system. The ad- 
« justment of the connecting rods should 
« however, be carefully checked. 


« 4, — Various systems of gearing, 


(C 


lubricated by oil or by grease, are at 


« present in use on high-speed locomo- 


tives. These systems generally give sa- 
tisfactory results. 


« 5. — The small amount of experience 
that has been gained up to the present 
time, does not permit of making a de- 
finite recommendation relating to the 
connecting rod drive or the direct 
drive. 

« Both these systems are at present in 
use. 

« The equipment of locomotives with 
carrying axles or bogies appears to be 
only necessary in the case of very high- 
speed locomotives. 


« 6. — The use of the oil circuit 
breaker and of the oil transformer ap- 
pear to be generally adopted for the 
equipment of high-speed alternating 
current. locomotives; up to the present 
time they do not appear to have given 
rise to serious difficulties. 


« T.-— Of the various control systems 
used on electric locomotives, the elec- 
tro-pneumatie appears to give the most 
satisfactory results. 


« 8, — In consequence of the relatively 
recent date of the introduction of elec- 
tric traction by high-speed locomotives 
it is not possible at present to compare 
the costs of maintenance of the various 
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types of motors. They do not, how- 
ever, appear to show very great diffe- 
rences. 


« 9. — The various methods of work- 
ing large railway systems by steam and 
by electric traction, with high-speed 
locomotives, do not at present allow any 
definite comparison to be made be- 


« tween the mileages run. From the 
« short experience obtained, and from 
« the results of calculation, it. appears, 
« however, that electric traction should 
« present an advantage over steam trac- 
« tion. » 


— The final summary was adopted by 
the General Meeting. 
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LOCOMOTIVE SHEDS. 


Arrangement of locomotive sheds. 


Installations : 
a) for inspecting engines ; 


QUESTION VI. 


b) for washing out boilers and blowing through the tubes ; 

6) for lighting up of engines and getting rid of the smoke; 

d) for loading fuel on the engines. Mixing fuels. Disposal of ashes; 
e) for the recovery of coal and coke from the residues of combustion. 


‘Preliminary documents. 


1st report (British Empire), by Mr. R. 
E. L. Maunsett. (See English edition of 
the Bulletin, February 1925, p. 504, or 
separate issue {with red cover| No. 21.) 


2nd report (all countries, except the 
British Empire and America), by Mr. G. 
Forte. (See English edition of the Bulle- 
tin, May 1925 [4st part], p. 1561, or 


separate issue [with red cover] No. 39.) 

3rd report (America), by Mr. R. W. 
Beit. (See English edition of the Bulle- 
tin, March 1925, p. 765, or separate issue 
[with red cover] No. 28.) 

Special reporter : Mr. G. Forte. (See 
English edition of the Bulletin, June 
1925, p. 2445.) 


DISCUSSION BY THE SECTIONS 


Meeting held on 30 June 1925 (morning). 


SECTIONS I AND II (MEETING JOINTLY). 


Mr. E. F. C. TRENCH, C. B. E., presIDENT OF THE 4st SECTION, IN THE CHATR. 


— The meeting opened at 9.30 a. m. 


The President. — I have been asked to 
take the chair at this joint meeting of 
sections 1 and 2 by Mr. Weiss; and in 


doing so I should like to point out one 


or two difficulties which we are faced 


with this morning. The subject of loco- 
motive sheds is of course a wide one, and 
one on which there are differences of 
opinion; and the task of the Reporter has 
in this case been rendered very difficult 
owing to the fact that the various reports 
have not been drawn up all on similar 
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lines. As you know, in previous meetings 
we have had concise statements which we 
have been able to discuss, and either ac- 
cept, amend or reject. In this ease it 
is not so for the reason I have just given 
and consequently our programme is 
rather indefinite. We shall have to go 
through the general summary of the pa- 
pers, and endeavour to arrive at some 
useful conclusions. In order to do so, I 
think we shall be saving tinie if we avoid 
discussion on the actual material of which 
the locomotive shed is to be constructed. 
It seems to me to be immaterial whether a 


shed is built of concrete, of brickwork, or~ 


of masonry, or roofed with slates or con- 
crete or other material. The choice may 
very well be left to the discretion of the 
engineer who has the task of preparing 
the designs for the shed. What we do 
want to know are the essential features 
the Locomotive Running Department re- 
quire, and what are the varying circum- 
stances which have to be taken into ac- 
count in arriving at a decision as to the 
proper form of the shed, the proper 
equipment of the shed, the arrangement 
of the stores, the housing of the staff, 
and all the other varying factors which 
have to be taken into account in each par- 
ticular instance. I hope therefore that by 
confining our attentions as far as we pos- 
sibly can to those essential matters, we 
shall be able to arrive at certain conclu- 
sions which will be useful to those who 
may have to design locomotive depots to 
meet special requirements. 


_ I will now ask Mr. Forte to read his 
special report. 


Mr, Forte, Special Reporter. — After 
reading his report, as published in the 
June 1925 number of the Bulletin of the 
Railway Congress, p. 2415, said (in 
French) : I would like to add the follow- 
ing. I have now finished my official 


duties. In order not to go outside the 
limits of the question itself I have had to 
keep the object of the question clearly 
before me. : 

I trust however that our distinguished 
President and my Colleagues will allow 
me to add a few words and to make a 
digression, as I wish to end my speech 
by a freer and more personal statement. 
In spite of my indifferent pronunciation, 
which I hope you will excuse, I am 
going to try to speak in English in com- 
pliment to the great nation that has wel- 
comed us here. I shall be brief and 
will not develop any theory. 

In the three reports submitted the va- 
rious installations have been examined 
quickly, summarily and briefly. We have 
been satisfied to consider the buildings 
and the mechanical appliances provided 
for carrying out the work to be done. 

It is evident that whilst this is suffi- 
cient to give a general view of the various 
inanimate elements of the question, it 
gives no indication of the physiological 
aspect of the life of a depot, neither does 
it indicate wherein lies its main func- 
tional importance. 


As to-day we are ‘assembled for the 
first time in the history of the Congress 
to examine part by part such a works, 
I shall not be blamed I hope if I take 
advantage of the occasion to consider for 
a moment the depot as a whole, animated 
as it is by the movement of locomotives 
coming into it for shelter, or repairs, and 
peopled by men industriously carrying 
out their duties : we could with advantage 
reflect, if only for an instant on the un- 
changeable order and harmonious fore- 
thought that made this movement and 
work useful and economical. 

I yield to a sudden feeling of pride, 
which will find an echo in the hearts of 
the locomotive running men in the hall, 
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who will join with me in paying a tri- 
bute of affection to a works which im- 
poses itself upon our attention and de- 
mands our care with as much reason, 
though with less prestige than the hand- 
ling of powerful, fast, and yet controllable 
locomotives. 

You will certainly agree with me in 
affirming that the depot owing to its se- 
parate, intimate, intense, and complex ac- 
tivity, and on account of the variety and 
difficulty of its duties, deserves to hold 
our attention even when compared with 
other works which, although larger, bet- 
ter equipped, and more in evidence, have 
simpler duties to carry out. 

If we follow the work done by each 
section, and the locomotive to which this 
work is done therein; if we think of these 
two elements multiplied by the number 
of engines which pass through, and make 
use of, the various installations, we shall 
form an idea of the main function of 
a depot, the preparation and repair of 
the locomotives stationed at it. 

We should now think of the many men 
employed in various ways in the depot, 
or who supervise the work done therein, 
and who are divided into many specia- 
lised groups, and should note their num- 
ber and the way they take up. their turn 
of duty. We should consider their moral 
and physical needs, their hours of rest, 
their conditions of employment, their 
professional instruction, their health 
and their well being. We shall then 
haye before our eyes that other and 
equally complex aspect of the depot — the 
human one — which gives it life, strength 
and will. 

Finally let us think of that product of 
the work done each day, the locomotive 
leaving the depot, by which however it 
is still controlled; let us look at the man 
who drives it, goes with it, feeds it, and 
looks after it, bound himself by the needs 


‘and also the number of locomotives 


and restrictions already spoken of. Let 
us follow the cycle traced by this double 
entity which goes far afield, disappearing, 
and reappearing from time ‘to time. 

The depot then reveals itself firstly un- 
der its central aspect — that of the com- © 
mand — then in its entity with its 
strength, movement and ability to do hard — 
work, always ready to operate heavier, 
faster and more intense traffic. . 

The above is the picture of the depot 
in its three functions : preparation, su- 
pervision, and instruction; and in its - 
three elements : the installation itself, the — 
men, and the engines. 

The depots employ about one-fifth of 
the staff of a railway company, and cost 
about one-third of the operating expendi- 
ture, although they form only about three 
per cent of the various units into which 
the whole of the company may be divided. 

It is consequently easy to understand 
that the organisation necessitates, more 
than in any other works of the Company, 
order in its methods, harmony in work- 
ing, and order and subordination of pow- 
ers amongst the staff. 

Simple calculations of staff, wear, and 
consumption of stores enable the require- 
ments of the enginemen and the lo- 
comotives to be accurately estimated, 


required, the tools wanted, and _ the 
stores to be stocked. The time-tables and 
workings can then be arranged. The va- _ 
rious data on .organisation, output, cost 
and stores used can then be compiled and 
examined, and the results improved by — 
better supervision and by rewards or. pre- 
miums. ; 
The different shunts, duties, places fore 
carrying out specific duties are laid down, 
keeping always in mind the need for sim- 
plicity, speed and cheapness. The duties 
and hours of duty of all the staff are © — 
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“i asia ‘day by day : the engines and 
- enginemen for every working are booked, 
and their work checked. The stores used, 
fresh supplies ordered, cleanliness, order. 
- and output, and also the discipline, are 


also supervised. 
From this there is the double care : 


that of the organiser and that of the exe- 


cutive; the double task of properly divid- 
ing up the facilities available, and making 


_ the best use of them; the double super- 


vision of the daily working of each ser- 
vice and of the whole. 
But although I wish to be short, this 


_-is not all. 


Occasionally there is a heavy increase 
in traffic with sudden changes in volume, 
which, if it exceeds a certain amount, up- 
sets the movement of trains and also the 


arrangements made by the depot, as these 


are usually very nicely balanced as the 
demands are usually much the same. 
The consequences are accidents, wnex- 
pected trains, heavy delays, changes in 
demands for engines, and unexpected 
failure of engines to return, all of which 
require unceasing diligence, prompt re- 


medies and rapid decision. 


Special knowledge, though undefinable 

as to its extent and method, is required 
io deal with breakdowns : special plant 
is required, and men ready to meet any 
demand at any time at short notice have 
to be taken away from the routine of the 
depot. 
It is for this reason that there is a 
greater need at a depot than elsewhere 
for men thoroughly well trained, mentally 
and morally, to operate the locomotives 
as well as to control the depot itself. 

The professional education should the- 
refore be more thorough and more exact, 
the training should be longer, the selec- 
tion of the staff more difficult and the 


* _ discipline harder. 


A spirit of tolerance and diseretion 
should see that the pains and penalties 


agree with the principles .of regularity 


and safety. 

-It is therefore very desirable that in 
addition to the installations, the other 
means and methods which ensure equili- 
brium and harmony between the differ- 
ent functions should be combined in a 
simple manner so that life and evolution 
are the same thing; and in which the rule 
is to renew, and activity becomes move- 
ment. 

Each idea I have expressed is a ques- 


tion to be discussed, an investigation to 


be made, and a perfection to be realised. 

I have thought it well to state my views ~ 
on this occasion so that they can be con- 
sidered ata future session. The works 
of which I speak should be appreciated 
as they deserve. This Cinderella of the 
railway should be raised to the position 
merited by the quiet but experienced work 
done, and by the influence it has on the 
movement of traffic. The locomotive, 
that perfect and harmonious organism, 
should be given the shelter and attention 
it deserves. 

I have spoken of the depot with enthu- 
siasm and affection, and hope the eminent 
men representing here the railways of the 
world will welcome my words in the 
same spirit. 


_ The President. — I am sure we are all 
very much obliged to Mr. Forte for his 
eloquent address. He has lifted the loco- 
motive shed out of the somewhat sordid 
position in which we usually regard it, 
and put it up on what. one might call a 
poetical or ideal plane. I think we must 
also thank him for the compliment which 
he. has paid us in reading his address in 
English. 

Now I think it is desirable that we 
should get down to the solid facts in-the 
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paper; and I propose therefore that we 


should examine certain parts of the ab- 


stract in a little more detail. 

I think we might begin at the type of 
engine shed. There are as you know, 
four types : the two round house types, 
either with a roofed over turntable, or in 
the case of the segmental shed, a turn- 
table in the open, and the two rectangular 
types, one with the short and numerous 
parallel roads and the other with long 
and less numerous parallel roads. There 
has been a very great difference of opi- 
nion as to which of those types is the 
most suitable in certain circumstances. 
I suppose it is agreed that in certain cir- 
“cumstances only one is indicated, but 
there are other circumstances in which 
almost any one of the four may be equally 
well employed; and I think it would be 
useful if we could lay down the factors 
which influence the decision in favour 
of one form or the other. It we could 
hear the advocates of the round house, 
and if they would tell us what they sug- 
gest are the advantages of that type, and 
if we could then hear the advocates of 
the rectangular type and hear what they 
consider are the advantages of that type, 
I think we might be able to lay down 
certain rules which would be a help in 
the future when it comes to deciding as 
to which is the best type of shed. 

Perhaps one of the reporters will open 
the discussion. Will you say something, 
Mr. Maunsell? 


Mr. Maunsell, Reporter. — I am afraid 
this is not a subject with which I am 
conversant. Perhaps some of the gentle- 
men responsible for the running sheds 
would be betetr able to discuss the 
matter. 


The President. — It is, after all, a mat- 
ter which intimately concerns those res- 
ponsible for traffic working. 


Mr, R. W. Bell, Reporter. — It seems 
to me the general opinion and practice 
in the United States of America favours 
the round house with the turntable of suf- 
ficient length to accommodate the power 
that is handled outside the round house. 
It is generally thought that the round 
house is preferable to the long shed, for 
the reason that it occupies less space, and 
the engine can be handled more expedi- 
tiously in and out. I think there are 
very few rectangular sheds in the United 
States, 


Mr.’ Forte (in French). — As Mr. Bell 


has just told, round houses are used in . 


the United States: In Belgium, on the 
contrary, rectangular sheds are preferred. 
I should like to know what advantages 
the Belgians find in these. 

I wish to call your attention to what 
I think an important point : the tendency 
is towards electrification. The rectangu- 
lar shed is I think more suitable for elec- 
trified lines. If we are to look ahead and 
take into account this indication we 
should decide in favour of the rectangular 
shed. : 


Mr. Pawlowski, Polish State Railways 


(in French). — My experience is that the 
rectangular shed is bad for the health of 
the staff as it is draughty unlike the 
round shed. To keep the temperature up 
in a round shed the building should be 
divided into sections, so that when one is 
open the others can be kept closed. 


Mr, Chenu, Belgian State Railways (in 
French), — We think that the rectangular 
shed is at least as satisfactory as the round 
shed provided it has a traverser and a 
group of sidings. The movement of the 
engines. is continuous as they come in 
by the traverser and go out by the sidings, 
and consequently do not cross. They can 
be grouped more easily as the entrance 
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and exit are separate. It seems to me that 
no other form of shed has so many ad- 
vantages. 


One supposed disadvantage is that the 
group of sidings is not fully utilised; but 
it must be remarked that part of this 
group and the traverser can be used to 
hold engines which come into the shed 
to wait a working, or to be turned, or for 
both. In such cases the engines can stand 
in the group of sidings, the traverser 
being used to move the engine quickly to 
the points at which any special work has 
to be done. 


The only disadvantage of the rectangu- 


lar shed as compared with the round shed — 


is that if fakes more room. From every 
other point of view the rectangular shed 
appears to me to be the best. 


The rectangular shed can also be ex- 
tended more easily : it is sufficient to 
add a second traverser and group of sid- 
ings. One of our Colleagues has said 
that the rectangular shed is bad for the 
health of the staff owing to the draughts 
in it. I think from this point of view, 
the rectangular shed with one traverser, 
but no group of sidings, is the best 
form. 


The President. —- Does anyone else 
desire fo say anything on this point? 

Well, Gentlemen, I think we shall have 
to leave this question in very general 
terms. It is well known that all the four 
types work satisfactorily in certain cir- 
cumstances, and I think we shall have to 
leaye our recommendation that the type 
of shed, whether circular with open or 
with covered turntable, or the parallel 
type of shed, have each their several ad- 
vantages in special circumstances; and 
that it is not possible to recommend either 
one or the other type for all conditions. 
The type of shed decided upon must be 


such as suits the local conditions. I sug- 
gest the following wording : 


« 1. Type of engine shed, — Each type 
of shed has its advantages and the type 
chosen is determined by local conditions 
and the views of the railway concerned. » 


— This wording was accepted, 


The President. — The next item which 
I think we might go to is equipment. I 
do not think we need spend any time 
upon construction because, as I said be- 
fore, I think it is immaterial to the ope- 
rating department what particular form 
of construction may be adopted in build- 
ing the sheds; therefore I think it is not 
worth while discussing whether sheds 
should be built of concrete, or steel, or 
masonry or how the roofs should be con- 
structed, and so on. I suggest that we 
leave that out altogether, and that we pro- 
ceed to discuss special equipment. 


SPECIAL EQUIPMENT. — a) Pits, — These 
are largely employed inside the shed for 
cleaning, inspecting,repairing and wash- 
ing out locomotives, and also in some 
cases for carrying out inspection and 
minor repairs outside the shed in proxi- 
mity to the entrance. 

Report No. 2 mentions the use of pits 
for all the roads in the shed intended 
for accomodating locomotives,. and re- 
ports Nos. 1 and 3 give the principal 
dimensions, and describe some typical 
examples as regards design, method of 
construction, lighting and drainage. 


I do not know whether any delegates 
would like to discuss the question of pits. 
I notice that in this particular paragraph 
nothing is said about wheel drops, but 
perhaps we shall come to that later. Can 
we arrive at any conclusion as to whether 
it is necessary to have a pit for every road 
in the shed. Has anybody any strong 
views on that subject? 
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There does not seem to be any differ- 
ence of opinion, and I suggest the word- 
ing « In certain cases all shed roads have 
pits » which was agreed to. We will pass 
from that to the next point : 


b) Recovery of oil from cotton waste 
used for cleaning purposes. — The re- 
port for other countries mentions a plant 
of this nature which is in operation at 
the engine shed at Schaerbeek (Belgium). 

c) Facilities for carrying out light re- 
pairs to engines in the shed. — The fol- 
lowing may be mentioned : 

— supply of electric current for port- 
able drills and lamps; 

— supply of compressed air for pneu- 
matic tools; 

—. inspection pits or drop pits provid- 
ed with means for removing a pair of 
wheels, report No. 1 giving a drawing 
and report No. 3 a description of these. 

They are very widely used. 


Perhaps Mr. Chenu would tell us s0- 
mething about the plant at Schaerbeek in 
Belgium? 


Mr. Chenu (in French). — The plant 
consists of a centrifugal separator. The 
waste can be used several times for clean- 
ing the locomotives. 


Mr. Forte (in French). — In Italy the 
oil and waste is not recovered by the rail- 
ways, but by a private firm.. The dirty 
waste is sent to the firm who buy it by 
weight and return it cleaned. At’ least 

one-third of the weight sold must be re- 
turned and is paid for by the 100 kgr. By 
this means we shew a saving of 20 % 
on the cost of new waste. 


Mr. R. W. Bell, — What does the new 
waste cost? 


Mr, Forte (in French). — The used 
cotton waste is collected which the firm 
purchase at the rate of 6 lires 50 per 


100 kgr. We receive back from the 
firm one-third of the waste sent for 
cleaning, and the cleaned waste is used 
instead of new and has half its useful 


value, For example from 300 kgr. of new 


waste we recover the equivalent of 50 kgr. 
of new waste, the price of which is 200 
lires the 100 kgr. at a cost of 35 lires 50. 
Everything included we find we have 
saved 64 lires 50 for each 300 ker. of new 
waste of 0.21 lire the ker. or a saving of 
20 % approximately. 


The President. — That answers your 
question, Mr. Bell, I think. I think we 
might pass from that by saying that the 
provision of engine pits for all roads, the 
means for recovering oil from cotton 
waste, and facilities for carrying out light 
repairs are desirable at all engine sheds. 
We have not discussed the last point, fa- 
cilities for carrying out light repairs to 
engines in the shed, but I think there can 
be no two opinions about it that it is 
necessary that such light repairs should 
be carried out at engine sheds. If Sir 
Henry Fowler has anything to say about 
this, I am sure we should like to hear 
him. 


Sir Henry Fowler, London Midland & 
Scottish Railway. — No, the point on 
which I was going to speak was the ques~ 
tion of the recovery of oil and cleaning 
waste, because I think it is entirely wrong 
to say that it is desirable to have plants 
at every shed, which were the words you 
used a moment ago. It is very much 
Detter I think, to eentralise the work at 
certain places where the dirty waste can 
de dealt with in bulk. I am-~ perfectly 
certain that it is noi advantageous in any 
respect to split it up into a very large 
number of small plants, because the most 
satisfactory plants that we know of for 
dealing with this have to deal with it in 
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bulk. I should like to add that in Eng- 


land sponge cloths are used to a very large 
extent in the place of waste, and the oil 
is extracted from them. They are washed 
in plants of some size, because we have 
found that it is not economical to deal 
with less than a considerable number of 
cloths at a time. 


The President. — Then | think we 
might say that it is desirable that engine 
pits should be provided for all roads, and 
that facilities for carrying out light re- 
pairs should be provided at all engine 
sheds. Then as regards the recovery ol 

oil from cotton waste, we might say this 

has been found to be economical, but it 
is desirable that it should be concentrated 
at one centre rather than carried out at 
every shed. 


Mr. R. W. Bell. — Our experience of 


__ the recovery of oil from cotton waste after 


it has been used for wiping the engines 
has not been in line with the reports here. 
The experiment was carried on for se- 
veral years, and we found that there was 
not anything in it after we had met all 
charges. The waste costs us 11 cents the 
pound: we take that waste and wipe the 
upper part of the engine first and then 
wipe the lower part afterwards; and we 
find that after we get through wiping the 
lower part, owing to the accumulation of 
sand and dirt in the waste, one cannot 
make a very good job of the waste after 
it-is cleaned. 


The President. — This is. a small 
point, and there are very wide differences 
of opinion. I think it is quite unlikely 

_that we shall arrive at unanimity, and it 
seems to me that the recovery of oi] from 
cotton waste is not really any part of the 
locomotive shed equipment. I suggest 
therefore that we leave out all reference 


_ to the recovery of oil from cotton waste. 


| : cai | cae 


I do not know whether that is your 
wish, 


Mr. R. W. Bell. — I might add that 
after we are through with the cleaning we 
fire up engines with the waste. That is 
about the only use we can find for it. 


The President. — Is it your view that 
we should include something about the 
recovery of oil? 


Mr. R. W. Bell. — This question has 
something to do with the upkeep of the en- 
gine. The value of the cotton waste which 
is used for wiping the engines amounts 
to several ‘.undred thousand dollars a 
year wih us, and I should like to get more 
information about it. We have con- 
cluded that we could not get it clean and 
make a satisfactory job, but if there are 
any members here who are doing this suc- 
cessfully, we should like to find it out, 
because we want to save this money. 


Mr. Bals, Roumanian State Railways 
(in French). — I hear that some Admi- 
nistrations use sponge cloths for cleaning 
purposes. I should like to know if from 
the point of view of the recovery of ma- 
terial, sponge cloths give better results. 


Mr. Maunsell. — Sponge cloths are 
largely used in England, and satisfactory 
results are obtained so long as the quality 
of the sponge cloth used is good. If an 
inferior type of sponge cloth is used, then 
the cost exceeds that of waste, but the use 
of good sponge cloths is more economical. 


Mr. R. W. Bell. — Is that a patent 
sort of cloth? 


Sir Henry Fowler. — Perhaps it 
would be interesting if we produced some 
this afternoon. (A number were shown 
later.) 


Mr. R. W. Bell. — The cost of hand- 
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ling engines is a live subject with us. 
We are limited to a certain amount for 
the handling of every locomotive, and if 
we go beyond that we must explain. We 
are constantly trying to keep our expenses 
down in that direction. One of the items 
which enters into the cost of handling 
the locomotives at the terminals is cotton 


waste, and if we can get any information’ 


on the matter of reducing the cost of the 
waste, then we shall have accomplished 
something. 


The President. — I am afraid it. will 
be a little difficult to get such informa- 
tion as Mr, Bell desires in open meeting, 
but probably if he would communicate 
with Sir Henry Fowler or with Mr. Maun- 
sell, who have had trials of apparatus for 
the recovery of oil from cotton waste or 
sponge cloths going on for a number of 
years, he would get the information that 
he desires. I think, possibly, to arrive 
at. a conclusion on this ‘particular point, 
we might say that in certain installations 
it has been found economical to put down 
a plant for the recovery of oil from cotton 
waste; and leave it at that. There seems 
to be some little difference of opinion as 
to whether the wording is correct, whether 
it is correct to say « recovery of oil »; 
that is to say, whether the oil recovered 
is usable, or only the cotton waste. 


Mr. Maunsell. — The oil which is 
recovered is made use of very largely, 
I believe, in your department; and my re- 
collection, speaking from memory, is that 
the value of if is 5 d. or 6 d. a gallon. 


The President. — Then I think the 
wording is correct as we have it. 


Mr. Maunsell, — The recovered waste 
{ think is also used. 


The President. — Yes, that is under- 
stood, I think, that the recovered waste 


is also usable. I propose the oleae 
wording which was accepted : 


« In certain circumstances it has been 
found advantageous to put down plant for 
the recovery of oil and waste from dirty 
waste. » 


The President. 
sider : 


d) Arrangements for washing out and 
refilling boilers. — The British and Amer- 
ican reports mention a general prefer- 
ence for hot washing out and state that 
this is widely used; the report for the 
other countries, while recognising the 
undeniable and well known advantages 
of this system, has to confess that the 
practice of washing out with cold water 
is still very generally adopted. 

In addition to the ordinary water sup- 
ply for washing out, use is made of 
injectors supplied with steam from a 
central boiler or from another locomo- 
tive on an adjacent road, or of motor 
driven pumps, and in the case of some 
of the larger sheds, of special plant for 
providing hot water. 

Report No. 3 describes, under this 
heading, the type of plant most widely 
used in America, and report No, 2 men- 
tions a special installation for recovering 
the heat contained in the water run off 
from~boilers similar to that adopted on 
the Italian State Railways and on the 
Belgian Railways. 

The same installations which provide 
hot water for washing out, provide water 
for refilling boilers; but as regards the 
temperature of the water, report No. 2 
points out that although washing out 
with hot water, followed by refilling 
with hot water assists in reducing the 
time during which a locomotive is kept 
out of service, too high a temperature 
for the washing out water and subse- 
quent refilling with water and steam 
under pressure gives rise to difficulties 
and dangers in handling the apparatus 
and is detrimental to the boiler plates. 


—— We will now con- 


se 
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The temperature obtained and adopted 
with the above mentioned installations 


_ for recovering the heat gives a temper- 


ature of about 131° F. for washing out, 
and 185° F. for refilling the boilers. 

These plants prove satisfactory if their 
simplicity and consequently moderate 
cost of erection and upkeep compares 
with the amount of heat regained, or in 
other words, if the amount of coal saved 
shews_an overall economy. These re- 
quirements have been found to be satis- 
fied in some cases, provided that the 
plant is efficiently handled and that a 
sufficient number of engines are being 
simultaneously emptied and washed out 
each day. 

So far as I know, this question of wash- 
ing out and the use of hot water for 
washing out and refilling has been de- 
veloped to a large extent in America and 
elsewhere; and I saw at Selkirk one of 
the finest installations that I have seen 
anywhere, and probably that exists any- 
where. Probably Mr. Bell will tell us 
how that works, and what are the disad- 
vantages of using hot water. The advan- 
tages are patent to everyone, but we should 
like to know what are the disadvantages 
of using hot water for washing out and 
refilling. Would you give us some in- 
formation about it, Mr. Bell? 


Mr. R. W. Bell. — About all there is 
to speak of is the matter of the tempera- 
ture of the water. In the washing out 
of the boiler and refilling the boiler with 
hot water after it is washed out, in the 
handling of the hose, the man who washes 
out objects very seriously to handling 
water of a temperature of over 190 or 
495° Fahr. It is pretty hard on his hands. 
We have found: that we get very ex- 
cellent results by having the water at 
that temperature. As for the matter of 
damaging the sheets by introducing hot 


‘water against them, that will depend upon 


the temperature of the sheets. 


The President. — Your remarks apply 
also to refilling with hot water, I take it, 
Mr. Bell? 


Mr. R. W. Bell. — Yes, refilling and 
washing too. As to the question of wash- 
ing with hot water versus cold water, 
I might add that we have some of our 
terminals where we despatch 125 engines 
in 24 hours; they are all very large en- 
gines; they have a tractive effort averag- 
ing 65.000 lb., and we could not possibly 
handle that number of engines if we did 
not have the hot water washing system. 
It could not be done with cold water. 


Mr. Pawlowski (in French). —. Hot 
water washing out obviously shortens the 
time taken, which is important at large 
sheds where there are many engines. 
Further, the plates are not cooled off, and 
the boilers last longer. In Poland the 
work is centralised, the steam being sent 
into one tank and the hot water into 
another; the boiler then empty is washed 
out at once. 


Mr. Forte, Special Reporter (in 
French), — My report states : « Cold 
water washing out is still widely used. » 
The different replies I received made this 
clear. In Italy both hot and cold water 
washing out is done. When the engine 
is required quickly and there is not time 
to cool down the boiler completely, it has 
to be washed out with hot water. In 
Italy as a rule the driver has his own 
engine. When the driver is off duty 
the engine is in shed; according to the 
time available the engine is washed out 
with either hot or cold water. The tem- 
perature of the washing out water should 
be the same as that of the boiler. The 
easier way to get hot water is to heat up 
the water in the tender by the steam 
from the engine itself. We can get the- 
veby water at 95 to 104° F. which 
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is sufficient to avoid damaging the 
plates. 

The required pressure can be obtained 
with motor pumps, but in this way the 
water loses some of its heat. 

Central hot water washing out and re- 
filling plants have been installed at the 
modern depots at Turin, Milan-Lambrate, 
Nestre, and Rome S. L. These plants 
draw off the water and steam from boilers 
being emptied and as a result washing 


out water at 122° F. and refilling at 
176° F. is always available. These 


plants have been found to be economical 
and desirable at the larger depots. 


Mr. Poncet, Eastern Railway, France 
(in French). — The French Eastern 
Railway has collected complete figures of 
the temperatures in boilers during cool- 
ing down. It has been found that when 
the pressure falls to zero, the temperature 
at the top of the water is double that at 
the bottom. At the upper part the tem- 
perature is 212° F., at the lower part 
131° F., or a difference of 81° F. After 
standing 20 hours differences of from 
54 to 72° F, are found. 

We have therefore come to the conelu- 
sion that harm was Hoos if water at a 
temperature of 86 to 95° F. was used. In 
France the cegattiodes require the engine 
drivers to be given four times each month 
a long rest of at least 38 hours. As each 
driver has his own engine there is suf- 
ficient time to wash out the boilers, 

We have decided to cool down the 
boilers and wash them out with cold 
water. When an engine comes into the 
depot it is allowed to stand a certain time 
and not less than 10 hours, after which, 
through a cock provided at the front end 
of the boiler, cold water is pumped into 
the boiler at the rate of 260 British gal- 
lons an hour. Temperatures have been 
taken and show that the cooling down 


pumps. 


took place at a regular rate, and the ule 
plates were not damaged. 

At the end of 5 or 6, or sometimes even - 
10 hours, depending upon the time the 
engine was standing, the boiler becomes 
cold and at the temperature of the sur- 
rounding atmosphere, that is, 50 to 59° F. 
We then wash out with cold water under 
pressure from the reservoirs or from 
This method has given good re- 
sults and we no longer have leaky tube 
plates. 


The cold water goes in towards the front 
end of the boiler and well away from the 
most vulnerable part, the firebox tube 
plate. As small quantities are introduced 
at atime the water in the boiler is cooled 
down gradually, and the tube plates are 
not subjected to sudden changes of tem- 
perature. Since we introduced this me- 
thod of cooling down the tube plates have 
given little ‘trouble. 


The President. —- Gentlemen, it is 
quite clear that there are advocates of 
cold water as well as advocates for hot 
water. I do'not know whether you would 
be prepared to agree to a note of this 
sort : « The use of hot water for washing 
out and refilling is essential when engines 


have to be retained at the shed for the 


shortest possible time. » 


Sir Henry Fowler. — I wish to add 
one other thing. I only want to remark: 
that there is a great advantage in many 
cases of peculiarly bad water in letting 
the water go while it is very hot, because i 
it prevents certain of the salts settling 
down as scale; and with certain waters 
that is a very great advantage. 


The President, — I am not quite sure 
whether I understand. It is possible, J 
take it, to wash out the boilers with hot 
water even if you let out the bad water 
which is in them. : 


_ hour’s work for an hour’s pay. 


Sir Henry Fowler. — It is very un- 
desirable to let water out at too high a 
pressure — that is to say, at too high a 
temperature. That is so from a locomotive 
standpoint as well as from a water stand- 
point. 

Mr. R. W. Bell. — Before letting the 
water out of the boiler, the pressure is 
reduced. We approach all of these ques- 
tions from a monetary standpoint. One 
gentleman here mentioned the matter of 
letting the boiler washers-out rest between 
their periods of washing out an engine. 
We do not let them rest; we demand an 


us $250 a month for a boiler washer-out 
and his helper, and that is also consi- 
dered in the cost of handling our locomo- 
tive at the terminal. If we have six boiler 
washers, and we have six helpers, then 
the question arises. « Why can you not 
reduce one boiler washer and one helper, 
and save $250 a month? » That is one 
of the reasons, too, why we wash out with 
hot water. 


The President. — Excuse -me, Mr. 
Bell, but I think the point put was that 


in some cases the engine crew follows | 


the engine, and that when the driver and 
fireman are away having their rest, there 
is no disadvantage in allowing the water 
to cool down, because it cools down in 
any case in the 36 hours, 


Sir Henry Fowler. — Except that it 
may drop some of its scale forming salts, 
which it otherwise would not do. 


Mr. R. W. Bell. — In the United 
States, on the Illinois Central System, 
which extends from Chicago to the Mis- 
sissippi Valley, and where we have 1936 
locomotives, we are one of two or possibly 
three systems which have engines regu- 
larly crewed. - We never pool our engines. 
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The engineer and the fireman follow the 
engine as long as they are able to follow 
it, through the month and through the 


year and when the engine goes into the 


shop for heavy repairs we provide them 
with another engine. Even under those 
conditions, we have found it advantageous 
to wash with hot water, because from the 
time when the engine arrives on the 
cinder pit coming in until the time when 
it is ready again will be a matter of eight 
or nine hours, and their rest is up. They 
wil] have had their rest, and they are pre- 
pared to go again, so that we must have 
the engine ready. 


The President. — Gentlemen, will you 
agree to a modification in this sense : 
« The use of hot water for washing out 
and refilling boilers is desirable when 
engines have to be retained at the sheds 
for the shortest possible time. » Does 
anybody object to that? 


Mr. Pawlowski (in French). — This 
wording mentions hot water washing out 
only and narrows the question. 

I should like to remark, and it has not 
yet been mentioned during the discussion, 
that washing out with hot water removes 
from the boilers salts already there. The 
same result is not got when cold water 
is used» When the water is in ebullition, 
the salts are brought to the surface and 
can be removed ‘readily. 

One of our engineers, Mr. Arcisz of 
Wilno, Poland, who has worked in Russia 
for more than forty years has invented 
apparatus for removing the salts from the 
water whilst the engine is running. 


The President. — I do not think we 
are making much progress. I propose to 
put this to the meeting, and if anybody 
has any definite proposal to make which 
is different I hope he will make it, 
otherwise I will put this to you and 
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see whether it will go through or not. 
The wording suggested is : « The use 
of hot water for washing out and re- 
filling boilers is desirable when en- 
gines have to be retained in the shed for 
the shortest possible time. » If anybody 
has anything which they would like to 
substitute for that, perhaps they will 
move it. 


Mr. Maunsell. — I should like to pro- 
pose that what you suggest terminates at 
the word « desirable ». 


The President. — I do not think Mr. 
Maunsell’s suggestion will be acceptable, 
because there are certainly many here 
who consider the use of hot water to be 
undesirable. If he does not object, the- 
refore, | propose to put to the meeting 
the motion as I read it — which was then 
carried. 


The next paragraph is : 


e) Lighting up locomotives. — The 
most generally used method is to employ 
wood, which is lighted in the ‘firebox 
with discarded pieces of oily waste, Some 
administrations use live coals from spe- 
cial fires which are used for drying the 
sand, warming water, or other purposes. 

Another method consists in spreading 
_ a layer of coal in the box, spraying this 
‘with oil by means of a jet of air and 
steam mixed and then igniting this. 
Other. railways on tthe other thand, as 
is shewn in a table attached to report 
No. 1, use special fire lighters made of 
wood soaked in inflammable material, or 
else an oil flame projected on to the coal 
by means of compressed air. The rate 
at which steam is raised in the early 
stages may also be accelerated by using 
a blower supplied with steam from an- 
other source, but report No. 1 does not 
recommend this method. 


It seems to me that this is hardly suit- 
able for discussion. There .are many 


ways of lighting up locomotives, and they 


do not seem to me to depend upon the 
design of the shed. Unless anyone par- 
ticularly wants to address the meeting on 
the subject of lighting up locomotives, I 
propose to leave that question and to pro- 
ceed to the next. (Assent.) 


The next item is: 


f) Special provision for removing 
smoke. — Special arrangements are gen- 
erally recognised as being necessary. 

However, mechanical installations for 
this purpose are very rare; the American 
report mentions several types with un- 
derground or overhead conduits leading 
to a central chamber from which the 
smoke and air are discharged into a 
chimney, either directly or after having 
been washed by contact with water. 
Such installations are only used where 
local regulations render it necessary. 

The provision of a tall central chim- 
ney and a system of closed hoods or 
flues fitting on the chimneys of the en- 
gines are adopted by some’ European 
administrations, As it is recognised 
that these are effective in reducing the 
time necessary to raise steam and also 
for heating the shed, they are still in 
favour on certain railways; however, the 
majority are not convinced of their prac- 
tical utility or convenience for two rea- 
sons: firstly because engines cannot 
always be placed at one definite posi- 
tion during the whole of the time they 
are in the shed, and secondly because 
the cost of erecting and maintaining such 
devices is considerable. 

Therefore, the type which is most pre- 
ferred, which is the only one mentioned 
in the British report, is that which con- 
sists of fixed hoods with separate chim- 
neys constructed of concrete, asbestos, 
« eternite > or wood, with a rectangular 
opening, having its greatest length along 
the line of the track and — in the case 
of long parallel roads in rectangular 
sheds — the tops of the troughs are slop- 
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ed upwards towards uptakes which are 
provided at intervals of about 20 feet. 

There are, however, a number of ad- 
ministrations who, instead of employing 
arrangements of this kind, content them- 
selves with providing sufficient natural 
ventilation. 


It is of course desirable that the smoke 
should be removed as quickly as possible 
from the engine shed, but the means for 
doing so are pretty well known. 
special means described in the -paper is 
the provision of a tall central chimney 
connected with the hoods in the shed; 
but the paper goes on to say that this 
means is costly and not altogether suec- 
cessful, so in that case it seems to me 


that unless there are advocates of that: 


special type of ventilation, this is a ques- 


“2 tion which might also be left over without 


discussion. 
— This was agreed to. 


The President. — We will pass on to 
the next subject : 


g) Lighting and heating of sheds. — 
The most generally adopted form of arti- 
ficial illumination is electric lighting, 
preferably with incandescent ~ lamps, 
which is rendered still more convenient 
by the use of portable lamps for inspect- 
ing and repairing locomotives. How- 
ever, there are a number of examples 
where gas lighting is used; report No. 1 
gives a photograph of an installation of 
this kind. 

For heating sheds, report No. 2 states 
that during very cold weather, the ad- 
ministrations concerned still use, as a 
rule, stoves or braziers, stating that the 
latter have very little effect on the gen- 
eral temperature in the shed, and serve 
rather as a means of warming one’s 
hands, using a large amount of fuel and 
causing damage to the: building. 

However, in very cold climates in the 
more important sheds, central heating 
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apparatus using steam or hot water are 
employed. This latter system is the most 
satisfactory, but it entails considerable 
first cost; report No. 3 gives details of 
this, and states the advantages gained. 


This question is important. It is un- 
necessary I think to deal with the relative 
advantages of gas and electric light. We 
should however give some consideration 
to the question pf heating. In severe 
climates, such as that of North America, 
I know that very complete heating in- 
stallations are to be found at depots, but 
so far as I am aware they are not found 
in Great Britain. Possibly better facili- 
ties and more attention to the comfort of 
the depot staff will have to be provided 
in future than was the case in the past. 

If anyone wishes to address the meeting 
we shall be pleased to hear him. 


After an interval : There is no need 
for us to make any suggestion on this 
question. Most probably each Company 
will do what it thinks necessary with re- 
gard to the heating and lighting. 


‘Now we come to : 
b) Shed Workshop. 


Report No. 2 deals at length with 
workshops at locomotive sheds, consid- 
ered as a separate feature; it discusses 
the work which is required to be under- 
taken and gives information as regards 
the lay-out, principal dimensions and 
equipment, dealing especially with lift- 
ing tackle, this being also dealt with in 
It expresses an 
opinion on the type and capacity of the 
machine tools (report No. 3 gives two 
typical examples of the machine tool 
equipment) and calls attention to certain 
equipment which has been found to be 
of utility. It contents itself with making 
the following statements which we will 
reproduce in extenso, because although 
only applying to other than English 
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speaking countries, they may be of uti- 
lity and serve as a basis for a useful dis- 
cussion. 

‘1. — Generally speaking, the running 
shed must carry out all repairs ‘to its 
locomotives, other than heavy repairs, 
and maintain them in good order. In 
order to do this, not only must small 
repairs and partial overhauls be done, 
but a carefully thought out programme 
should be laid down, for each engine, of 
the medium repairs to be carried out. 
In each case it has to be decided if the 
running shed should carry out special 
repairs of considerable extent, bearing 
in mind the equipment of the shed and 
extent to which it is available and the 
speed and ease with which the repairs 
can be carried out. 


That is a general statement. If you 
agree with the conclusion which I have 
just read out, we can pass it and go on 
to the next; or if anyone wishes to dis- 
cuss the question of repairs from the 
point of view of differentiation between 
heavy repairs, light repairs and modera- 
tely heavy repairs, we shall be glad to 
hear them, although I doubt whether we 
shall be able to arrive at any very satis- 
factory conclusion on the classification 
of repairs. 


Mr. Chenu (in French) .— In Belgium 
the method mentioned in the report has 
been given up and the repairs of locomo- 
tives are centralised according to type at 
the workshops attached to the sheds. Out 
of a total of sixty sheds, there are now 
only about thirty where light repairs are 
carried out. 

It may happen that a depot with a re- 
pair shop does send its engines to another 
depot for repairs in cases where types of 
engines are concerned which it does not 
usually repair. 

We find this method very profitable; 
the output of the shops is inereased,. a 


saving in standing charges is effected, 
and as the stores are always well stocked, 
spare parts are quickly obtained. 


Mr. Renevey, Alsace and Lorraine 
Railway, France (in French). — I am not 
of.the same opinion as Mr. Chenu. After 
the armistice, we found on the Alsace- 
Lorraine Railway the organisation which 
he has just praised. It is true that, owing 
io the war, the number of engines to 
be repaired was great, but this was not 
the principal factor which caused us to 
see that the methods in use did not give 
good results. 

The principal reason was that-carrying 
out repairs elsewhere than at the depot 
divided the responsibility between the de- 
pot superintendent and the works ma- 
nager. In the difficult period following 
the war, it was found that each depot 
ceased to interest itself in the proper 
maintenance of the locomotive and in the 
attention the drivers should give their en- 
gines to keep them up properly. The 
reason. was that the engines would be sent 
away to be repaired. 

On the other hand, the works wished 
to put the engines into thoroughly good 
order so that the shed superintendent 
should not be able to criticise them, and 
repairs were carried out to an extent that 
was often unnecessary. At one time there 
was a considerable percentage of the en- 
gines stopped. . 


_ When the system was reorganised this 


method was given up in favour of that of 
the other French systems, that is to say, 
the shed superintendent, is as far as pos- 
sible responsible for the upkeep of his 
stock. This method has given good re- 
sults. 

I should like to add that the German 
method in use on the. Alsace-Lorraine 
Railway up to the war had the disadvan-_ 
tage that many engines had to be sent 
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from the sheds to the works which had 
to do the repairs at a considerable annual 
cost and with an increase in the number 
of engines waiting for repairs. 


Mr. Pawlowski (in French). — In 
Poland our experience has been that of 


‘Mr. Renevey in Alsace-Lorraine. In those 


countries where distances are great, to 
send lecomotives a long way to be repaired 
causes an appreciable loss of time, and 
an expenditure which should be reduced 
to the minimum, ° vs 


Mr. Chenu (in French). — It has been 


pointed out that the system under which. 


shed repairs are dealt with at central 
points has the disadvantage that it divides 
the responsibility for the condition of the 
engine between two separate offices. It 
is true; but this is always the case so far 
as heavy repairs are concerned. 

It has been said also that the repairs 
done may be excessive or insufficient. 
To get over this real difficulty care must 
be taken to lay down as carefuliy as pos- 
sible the repairs to be done. 

It has been remarked that by centra- 
lising these repairs engines have to be 
sent long distances light. This depends 
upon the number of lines belonging to 
the railway. In Belgium these distances 


- are short. 


T wish to stress once again the very 
great advantages of the method I support. 
Where there are as many shops for light 
repairs as there are depots, these shops 
cannot be properly equipped with tools, 
that is, machine tools of high capacity. 
It is clear that such tools are not to be 
had at the little shops. At the shops es- 
pecially laid out for this work there is 
also a skilled staff able to give a good 


output. 


Mr. Lacoin, Paris-Orleans Railway, 
France (in French). — May we be told 


what is the percentage of engines stopped 
for repairs on the Belgian system? 


Mr. Chenu (in French). — The per- 
centages vary with the work done by the 
locomotive. Passenger train locomotives 
on long runs do 50.000 miles between two 
medium repairs, and the repairs take on 
an average 25 days. 


Mr. Renevey (in French). — Mr. 


“Chenu has very clearly brought forward 


the advantages of specialised workshops. 
I should like, however, to say that we 
obtain the same benefit but in a different 
way. The workshops repair detail parts, 
of which we have formed stocks which 
can be supplied to the depots wanting 
them quickly. 

The time the engine is stopped is the- 
reby reduced. The number of engines 
stopped averages from 11 1/2 to 12 1/2 % 
of the stock at any moment. By « stop- 
ped » I mean any engine which cannot 
go into traffic within 24 hours of its 
coming into shed. 


Mr. Forte, Special Reporter (in- 
French), — I support Mr. Renevey’s ar- 
guments just put forward. 

In Italy we deal with the question as 
is done in France. I consider it advi- 
sable to separate heavy from medium re- 
pairs. At the depots there is the neces- 
sary equipment for carrying out medium 
repairs. Heavy repairs should be kept 
out as they cannot be done at the depots. 
For medium repairs I do not think main 
shops to be required. I-still hold to my 
conclusions and ask the section to fall 
into line. 


The President. — Just to test the 
feeling of the meeting, I would suggest 
that our conclusions be confined to the 
first four lines of paragraph 1, and that 
the remainder of the paragraph be left 
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out. I should like to know whether we 
are in general agreement that the con- 
clusion should read as follows : « Gene- 
rally speaking, the repair shed must carry 
out all repairs to its locomotives other 
than heavy repairs, and maintain them 
in good order, » and stop at that. 


Mr, Chenu (in French). — I am 
unable to agree. Would it not be better 
to say : « Generally speaking, running 


sheds carry out all repairs to their loco-’ 


motives other than heavy repairs, and 
maintain them in good order. » 


The President. — I propose that the 
wording suggested by Mr. Chenu be ad- 
opted, which was agreed to. 


The President. — I should like to say, 
Gentlemen, that it has been suggested, 
and one or two have intimated that it 
would be satisfactory to them, that we 
should not sit this afternoon, but continue 
to one o'clock, and if necessary, again to- 
morrow at 9.30 a. m. 

Before we continue with these items 
on shed workshops, I would like to give 
Mr. Maunsell, one of the reporters, an 
opportunity of speaking on coaling ap- 
pliances. He will not be able to be here 
to-morrow, and with your permission, I 
will ask him to give us his remarks now. 


Mr, Maunsell. —- Mr. President and 
Gentlemen. The high labour costs in 
this country have made it desirable — 
perhaps I might say essential — to in- 
troduce some methods of mechanical 
coaling in our larger locomotive depots. 
In Great Britain, and I know it is so in 
America from the report of the American 
representative, much the same kinds of 
plant are in use. There are two types 
employed in this country, the type which 
uses a belt conveyor, by means of which 
the coal is distributed either into tubs 
or directly on to the tender, and there is 


the type in which the wagon of coal is 
elevated and discharged into bins, from 
whence it is fed to the tender by means 
of gravity. Both types of plant appear, 
as-far as saving in labour costs is con- 
cerned, to work satisfactorily, and both 
types of plant appear to deal satisfactorily 
with some classes of coal which. we have 
to use in this country. On the Southern 
Line, however, a very large quantity of 
South Wales coal is used, which coal, as 
most of the representatives here will know 
is of a very soft and friable nature, and 
we have found by experience, particularly 
in plants in which this quality of coal is 
elevated in wagons and discharged into 
hoppers, that by the time it arrives on 
the tender of the engine it has been very 
much damaged and very much broken up. 


The percentage of coal dust which is de- 


livered on to the tender is very large, and 
a great deal of that is lost in two ways : 
it is lost by being drawn directly through 
the tubes into the smoke box of.the en- 
gine in the form of unburnt fuel, and it 
is also lost — and the loss is serious — 
by being blown off the tender before 
it ever reaches the firebox at all. I have 
recently carried out some experiments 
with South Wales coal, used in two ways: 
one, put on the tender in the ordinary 
way, that is to say, by manual labour 
direct from wagons, and the other by 
means of a mechanical coaling plant. 
A three day test was made, and sub- 
sequently that test was repeated, and 
another three day test was made, and test 
No. 2 corroborated test No. 14. The result 
was that in using coal which has passed 
through the mechanical coaling plant, we 
experienced-a loss of 9 to 10 %, which 
I need scarcely point out is a very serious 
loss. 


The President. — Did that apply to 
the conveyor or to the tippler? 
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Mr. Maunsell. — That applied to the 
fippler plant. Seeing that it is practi- 
cally speaking a necessity, in view of the 
high labour charges to which I have refer- 
red, to get coal on to our tenders by some 
mechanical means, I am very anxious to 
know whether some of the delegates here, 
either from the Continent of Europe or 
from America, have experienced any 
trouble in using the softer qualities of 
coal which they may burn, when they coal 
engines by means of mechanical power. 


The President. — Does anyone desire 
to address the meeting on the subject of 
coaling plant? Mr. Maunsell has asked 


for certain information which no doubt— 


delegates here possess, and which we 
shall be very glad to hear if they will 
kindly let us have it. 


Mr. R. W. Bell. — In answer to Mr. 
Maunsell’s question, we handle coal by 
hand and by mechanical plant, and we 
find that where we handle our coal 
through the mechanical plant it is broken 
up a great deal, and we lose a great deal 
in the consumption of coal by this coal 
being broken up. However, at some of 
our smaller stations we still retain the 
system of handling coal from the car to 
the locomotive tender by hand; we shovel 
it up : but at the larger stations we can- 
not take time to do that. Our cost of 
handling coal averages 6 cents per ton, 
and we put out cost of handling the coal 
against the loss in consumption. Six 

_cents per ton is the average cost laid down 
on the tender, that is the labour cost of 
handling. 

May I add that we issue at the end of 
every month a statement showing the la- 
bour costs and the material costs for 
handling the coal all over the system, com- 
prising about 6200 miles, and if any of 
the members would like to have that 


report, I would be very glad to send it 
to them. 


The President. — Thank you very 
much. I am sure many of us would like 


to have that. I do not think we can go 


into the various types of conveyors and 
coaling plants. I would like to suggest 
that the note be somewhat as follows : 
« Mechanical coaling is increasing. There 
is a loss owing to breakage of coal, but 
at the larger sheds this is counterbalanced 
by the saving in the cost of labour. » 
(The suggested wording was translated 
into French.) 

I think we have it slightly out of order. 
The breakage of coal, I understand from 
Mr. Maunsell, applies only Where soft coal 
is used. Where the harder coals are 
used, such disadvantage is not felt. The 
wording proposed, therefore, is as fol- 
lows : « Mechanical coaling is increasing 
at the larger sheds. Where soft coal is 
in use, there is a loss owing to breakage, 
but this loss is counterbalanced by a sav- 
ing in the cost of labour. » Is that 
agreed to? If no one raises any objec- 
tion to those words, we will pass from 
mechanical coaling plant and we will go 
back to item 2 of b, «Shed Workshop». 
That reads : 


The lifting and erecting shop should 
be able to contain 8 to 12 % of the en- 
gines stationed at the running shed, and 
sufficient pits should be provided for 
this number; some would be used for 
inspection or changing wheels and axles. 
The shop should be fitted with the neces- 
sary appliances for lifting the engines 
quickly and safely, such as screw jacks, 
stools and cranes of sufficient capacity. 
A rectangular shop with short parallel 
roads is the most suitable for this pur- 
pose. 


I do not know whether we are in agree- 
ment as to the percentage mentioned. 
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Mr. Weiss, Swiss Federal Railways 
{in French). — It is difficult to ascertain 
the percentage, seeing that different me- 
thods are used in different countries. It 


would be better not to give the figures. — 


fn Switzerland there is not a single depot 
with cranes for lifting engines. At the 
large depots there are always pits with 
hydraulic wheel drops. 


The President. — I suggest we stop at 
the words : « and for replacing wheels 
and axles. » The rest of the paragraph 
would be left out. The text would then 
be worded : 


« The repair shop should be able to 
contain a reasonable proportion of the 
engines ‘stationed at the running shed, 
and sufficient pits should be provided for 
this number; some would be used for in- 
spection or changing wheels and axles. » 


— The text was agreed to. 


The President. — We will now pass 
on to paragraph 3. 

It is possible to arrive at a ratio be- 
tween the number of locomotives at a 
running shed and of the machine tools 
with which the shop should be fitted. 


I think we might leave that out; and I 
think the same applies to Article 4 : 

Of special machine tools, wheel lathes 
and -vertical boring mills for dealing 
with piston rings are most useful at a 
running shed. 


— Then we come to No. 5 : 

Compressed air and _ oxy-acetylene 
welding are of great use at a locomotive 
shed; on the other hand, plant for re- 
pairing tubes and springs is not to be 
recommended. 


Mr. Forte, Special Reporter (in 
French). — I promised my Colleagues the 
following notes on oxy-acetylene welding : 


Note on the autogenous welding of cop- 


Cost of repairs. 


Date 


Date 


work 
carried 


Saving. 


Mechanical 


of 
last 
inspection. 


Locomotive 
depot 


Repairs done to the tube plates. 


Locomotive. 


methods. 


Welding. 


out. 
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tube plate. 


(!) Plate changed. — (2) Patch 10 mm, (3/8 inch) thick. — (°) The mean life of the tube plate is taken as 4 years, which is increased to 6 by welding. 


The figures show the total saving made during this time. 
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per firebox plates of locomotives, sent to 
the London Session of the International 
Railway Congress of 1925 by the Italian 
State Railways. 


It should be remembered that as long 
ago as 1913 experiments were started 
under the control of the late Signor 
Grieco, an engineer of the shops at Na- 
ples, with a view to securing patches on 
worn or damaged firebox plates and 
especially on the back plates. As an 
experiment, tests were also made to weld 
up cracks in the side flanges of the tube 
plates. — 

Satisfactory results were obtained, 
but owing to the death of the experimen- 
ter, the use of this method was not as 
widely extended as might have been ex- 
pected in the conditions rising out of ithe 
war. The subsequent repairs done in 
this way were not done as experiments 
but -were temporary expedients due to 
the shortage of copper experienced at 
that time. 

At the end of the war, the question 
was again taken up and gone into with 
the thoroughness possible thanks to 
sound technical methods known also 
elsewhere, and itto the greater ease with 
which the necessary materials were ob- 
tainable. The pre-war tests had been 
made with alloys of copper not at all 
suitable for the purpose, to which must 
be ascribed the fact that the use of weld- 
ing did not become as widespread. as 
was to be expected. 

After the war, as a result of a very 
careful examination of the question and 
of investigations carried out to over- 
come the various difficulties which pre- 
vented the practical use of autogenous 
welding, new experiments were started 
in this direction and then the first prac- 
tical tests were made in our shops at 
Florence (Porta al Prato). 

Without going into details, in view of 
the encouraging results of these first 
operations, the new method was applied 
to many repairs to damaged tube plates 


of locomotive in the locomotive depots, 
in all cases without taking out the boiler. 
The attached table gives details of some 
cases. 

The principal shops also carried out 
repairs of varying importance, which 
could have been done at the depots, and 
will be in future as opportunity occurs. 

Very careful inspections carried out 
regularly by the engineers responsible 
proved that the first plates repaired by 
welding did not show any signs of inci- 
pient or serious damage where repaired 
after 10 months service. 

The tests have been extended both in 
the principal shops and in the depots, 
so that there are now forty-five locomo- 


tives repaired by welding in service or 


about to be returned to traffic. 

In view of the results obtained, the use 
of this method may be expected to be- 
come general and become part of the 
ordinary practice. It is easy to deduct 
that one of the results will be a longer 
life of the firebox plates, a reduction in 
the costs of repairs, an appreciable re- 
duction in the number of locomotives 
stopped, and consequently, a better re- 
turn from the capital represented by the 
locomotives, 


I think therefore an autogenous weld- 
ing plant can give great useful service in 
a depot. 


The President. — I propose we leave 
out the last phrase of paragraph 5 : « On 
the other hand, plant for repairing tubes 
and springs is not to be recommended »; 
which was agreed to. 

We will now deal with section ¢ : The 
Stores. 


« Proper provision should be made at 
each locomotive shed of the following ma- 
terials : 


a) Tools or equipment for temporary 
issue or as a reserve stock; 
b) Spare parts or material; 
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€) Oils; 
d) Various consumable stores for use 
_ on locomotives and by the staff. » 


— The proposed wording was accepted. 


-~— % ‘ae “ » Pies or oe? et ered 


The President. — I suggest the discus- 
sion be continued at the next meeting. 


-— This was agreed to, and the meeting 
adjourned at 1.10 p. m. 


Meeting held on 1 July 1925 (morning). 


Mr. TRENCH, in THE cnair. 


— The meeting opened at 9.30 a. m. 


The President. — Gentlemen, it has 
been suggested that it would be desirable, 
before we proceed with the further con- 
sideration of the paper, to read the sum- 
mary we arrived at yesterday. It is not 
suggested that it is to be read with a 
view of inviting the re-opening of the 
discussion on each of the different 
points; but if there is any word which 
does not meet with the views expressed 
yesterday, and does not convey the sense 
of the resolution as passed, we shall be 
quite prepared to amend that word. Be- 
yond that, we do not propose to discuss 
the matter further. I will ask the Secre- 
tary to read the summary as passed yes- 
terday. 


Mr. Bulleid, Secretary. — « 41. Type 
of engine shed, — Each type of engine 
shed has its advantages, and the type 
chosen is determined by local conditions 
and the views of the railway concerned. 


« 2. Pits. — In some sheds all roads 
are provided with pits. 

« 8. Recovery of oil and waste from 
waste used for cleaning purposes, — In 
certain circumstances it has been found 
advantageous to put down plant for the 
recovery of oil and waste from dirty 
waste, 


« 4, Arrangements for washing out and 


refilling boilers. — The use of hot water ~ 


for washing out and refilling boilers can 
be recommended when engines have to be 
kept at the shed for the shortest possible 
time. 


« 5. Shed workshop. — Generally 
speaking, running sheds carry out all re- 
pairs to their locomotives, other than 
heavy repairs, and maintain them in good 
order. 

« The repair shop should be able to 
contain a reasonable proportion of thé 
engines stationed at the running shed, 
and sufficient pits should be provided 
for this number; some would be used for 
inspection or changing wheels and axles. 

« Compressed air and oxy-acetylene 
welding are of great use at a locomotive 
shed. » 


Sir Henry Fowler. —- May I raise one 
point here? I had to attend the Perma- 
nent Commission yesterday, although I 
was very anxious to take part in this 
discussion. I think that this is a little 
too general; and if I may be allowed to 
do so, I would suggest that we should 
add. « The extent of the repairs to be 
carried out depends upon the local con- 
ditions. » That would cover everything, 
and at the same time would not alter the 
general meaning, because what is desir- 
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able in a country which is very thickly 
populated is perhaps not desirable in a 


country which is sparsely populated, and 


in which there are very long lengths of 
line without any shed at all. 


Mr. Renevey (in French) . — It would 
be better to say « upon local arrange- 
ments ». 


The President. — I think Sir Henry 
Fowler’s view is that we have made a 
rather general statement, and that it 
might be taken that every shed must be 
provided with the plant and machinery 
which we have detailed in this article, 
whereas that does not really apply. At 
some sheds this plant is available; at other 
sheds it is not, and that depends upon 
local conditions. I see no objection to 
the proposed addition, if it is your plea- 
sure that it should be made, 


Mr, Bulleid. — Read paragraph 5 
amended as suggested by Sir Henry 
Fowler. ; 


The President, — Mr. Weiss suggests 
that if we put in the interpolation sug- 
gested by Sir Henry Fowler, the following 
paragraph will be inconsistent. The fol- 
lowing paragraph is : « The repair shop 
should be able to contain a reasonable 
proportion of the engines stationed at the 
running shed, and sufficient pits should 
‘be provided for this number. Some 
would be used for inspection or changing 
wheels and axles.» I'do not see anything 
inconsistent in that; it seems to me a 
statement of fact which is correct. 


Mr. Renevey (in French). — At many 
depots electric welding is also used and 
should, I think, be mentioned, 


Mr. Forte (in French). — There is an 
appreciable difference between oxy-ace- 
tylene and electric welding. Without 


V—T 


questioning the importance of electric 


welding in locomotive depots, I should 
like to remark that it has not the same 
utility as oxy-acetylene for welding cop- 
per boiler plates. It also has the disad- 
vantage that attention must be paid to 
the different current available, sometimes 
alternating, other times continuous. Ac- 
cording to the current, special appliances 
are required, 

‘Possibly at some future date electric 
welding may be able to meet all require- 
ments and especially for renewing parts, 
but at the present time oxy-acetylene 


welding is the most useful. 


Mr. Renevey (in French). — I agree 
that electric welding is not suitable for 
repairing copper firebox plates. At de- 
pots there are not only boilers with cop- 
per plates, but also many steel fireboxes 
with which many .French engines and 
particularly those of American origin are 
fitted. 

Welding with the flame in these steel 
boxes is very difficult as the plates have 
to be made very hot, and on cooling ab- 
normal stresses result. In these steel 
boxes electric welding gives good results 
when patching as it is only necessary to 
heat the plates locally. It is for this 
reason that I think we should not omit 
from our summary any mention of this 
method of welding, as its use can be jus- 
tified especially at the important depots. 


The President. — I propose to say: 
« Compressed air and oxy-acetylene and 
electric welding are of great use at a lo- 
comotive shed. » 


— This was agreed to. 


The President. — Paragraph 5 relat- 
ing to the repair shop should be worded 
as follows : « Generally speaking, run- 
ning sheds carry out all repairs to their 
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‘locomotives other than heavy repairs, and 
maintain them -in good order. The ex- 
tent of the repairs to be carried out at 
the shed depends upon local conditions. 

« The repair shop should be able to 
contain a reasonable proportion of the 
engines stationed at the running shed, 
and sufficient pits should be provided 
for this number; some would be used 
for inspection or changing wheels and 
axles. 

« Compressed air and oxy-acetylene and 
electric welding are of great use at a lo- 
comotive shed. » 


— This was agreed to. 


The President. — Summary 6, — The 
stores — should be worded as follows : 
« 6, Stores. — Proper provision should 
be made at each locomotive shed of the 
following materials : 


« @) Tools or equipment for temporary 
issue or as a reserve stock; 

« b) Spare parts or material; 

« €) Oils; 

« ad) Various consumable stores for use 
on locomotives and by.the staff, » 


— And this was agreed to. 


The President. — Paragraph 7 deal- 
ing with coal stacks and coal handling 
could be worded as follows : « 7. Coal 
stage. — The use of mechanical coaling 
is increasing at the larger sheds. Where 
soft coal is used there is a loss owing to 
breakage, but this is counterbalanced by 
the saving in cost of labour, » 


— And this wording was accepted. 


The President. — The following sec- 
tion e deals with the buildings and ac- 
cessory equipment, and dealing with 4 
— Distribution of sand — the summary 
suggested is worded as follows : 


1. — Provision of sand. — Simple 


methods of artificially drying sand are 
used, and report No. 1 gives drawings to 
two types of furnaces in use for this pur- 
pose, while report No. 3 describes other 
drying apparatus, either with a furnace 
or by steam pipes. There are also ex- 
amples of mechanical means or com- 
pressed air devices for handling the 
sand before or after drying, and such 
methods are coming into use, especially 
at the larger sheds. 

As there is no recommendation or con- 
clusion made, I suggest we leave this out. 


— The meeting agreed to do so. 


The President. — No. 2 deals with the 
removal, disposal of ashes, etc., and the 
suggested wording of the summary is as 
follows : 


2. — Removal and disposal of ashes, 
etc. — For the smokebox char, report 
No. 1 gives a method of removing this 
by means of a steam ejector. Report 
No. 3 states that in America locomotives 
are now constructed in-such a way that 
they automatically discharge smokebox 
ashes through the chimney by means of 
the draught produced by the exhaust. 

For removing ashes from the ashpan, 
as a rule ashpits are used, which are 
provided in some cases with jets of 
water for slacking the ashes; in most 
cases mechanical means are used for 
removing the ashes and loading these 
into wagons. Reports Nos. 2 and 3 men- 
tion or describe some of these methods, 
and report No. 1 gives three other typic- 
al examples of this kind. 

The recovery of coke from the ashes, 
done either manually, mechanically or 
by means of electro-magnets, is adopted 
by the majority of the administrations 
dealt with in the report for the other 
countries and by one of those mentioned 
in the British report. The smokebox 
char is recovered separately, and in 


some cases is used for small suction gas 


plants, or as a fuel in the form of bric- 
kets or mixed with coal. In America, 
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however, no method of recovering or 
separating the coke is adopted. 


Mr. Forte (in French). — We have 


arrived at the value of the saving effected 


by recovering coke from the ashes and 
I have a note on this point I wish to read: 

« The amount of coke recovered from 
the ashes clinker, etc., may be as much as 
15 % and 15 % of the coal burnt. The 
coke is sold or used in the works itself 


in place of coal and mixed and coal burnt 


in stationary boilers. The coke we re- 
cover can be valued at to two million 
lires. » 


Mr. Renevey (in French). — I should 
like the American delegates to give us 
some information as to the minimum 
weight at which it becomes economical to 
instal mechanical appliances for emptying 
ashpits. 


Mr, R. W. Bell. — At some of our 
larger terminals where we handle on an 
average 60 engines per day, we have a 
big pit filled with water, into which the 
ashes fall from the ashpans, and we 
handle those ashes by a locomotive crane 
equipped with a grab bucket. The crane 
swings and drops the ashes into a coal 
car. The ashes are used for filling in 
yards and for ballasting track on branch 
lines. 


The President. — I think the question 
rather was as to the amount of ashes 
which are dealt with at a depot, and 
when it becomes desirable to instal me- 
chanicai plant of some sort or other. Ob- 
viously, if there is only a small quantity 
it will not be worth while. 


Mr, R. W. Bell. — I will get to that 
in a moment. At the smaller stations 
where we handle on an average 20 engines 
per day, we handle the ashes with a 
bucket which operates on an inclined 


railway, either by electric or by air power, 
and this bucket, being filled with the 
ashes which fall from the ashpans is 
propelled up this incline and mechanic- 
ally drops the ashes into a car. At still 
smaller stations where we have 10 to 12 
engines, we shovel the ashes out of a dry 
pit up on to a car; but we find it more 
economical to handle our ashes, where we 
handle 25 engines or more, with some 
mechanical device. 


Mr. Renevey (in French). — I pro- 
pose that the number of engines being of 
little importance, no mention of number 


should be made in the summary. 


The President. — That seems to be 
perhaps better. Then the recommenda- 
tion would be merely a statement of fact: 
« The mechanical handling of ashes is 
recommended at the larger depots. » 


— This was agreed to. 


The President. — No. 3 is « Methods 
of cleaning tubes. » 


3. — Methods of cleaning tubes. — 
For cleaning the ordinary small tubes, 
rods are still used, especially where it is 
necessary to remove incrustations of 
soot and cinders; however, the use of 
compressed air, or steam from an en- 
gine under pressure by means of a spe- 
cial jet, is stated to be extending. Si- 
milar devices are used to blow out large 
superheater flues, these being generally 
blown out from the firebox end. ; 

Report No. 2 also mentions good re- 
sults obtained by fixed steam jets pro- 
vided inside the firebox which allow 
tubes to be blown through while running 
and rendering it unnecessary to clean 
these at the shed. 


‘Mr. Vallantin, Paris-Lyons-Mediterra- 
nean Railway (in French). — I think my 
colleagues will be interested to hear of 
the test we have made on the Paris-Lyons- 
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Mediterranean Railway with the «Kylala» 
blast pipe. The use of this arrangement 
on ten engines has shown that the tubes 
no longer require cleaning. 


Mr, Forte (in French). — Has there 
been any increase in coal consumption? 


Mr, Vallantin (in French).— We have 
not noticed any increase of coal consumed 
by the engines in question. 


Mr. Van Schouwenburg, Dutch India 
Railways Company. — I would like to 
mention the results which we have had 
with the same « Kylala » exhaust. We 
fitted two locomotives with the « Kylala » 
and two of the same type in the ordinary 
way, and have followed the results of 
those tests carefully. We could not find 
any difference either in the amount of 
fuel used nor in the maintenance of the 
locomotive, so there was no reason for 
the Company to continue the use of the 
« Kylala » blast pipe. 


Mr. Weiss (in French). —- Are all.the 
engines about which Mr. Vallantin spoke 
superheated ? 


Mr. Vallantin. — Yes. 


The President. — Does that apply to 
yours, Mr. Van Schouwenburg? 


Mr. Van Schouwenburg. — Yes, they 
are all superheated. 


The President. — You did not find 
any advantage in installing the « Kylala » 
apparatus? 


Mr. Van Schouwenburg. — No. We 
had heard of the results which Mr. Val- 
lantin has mentioned, and had hoped to 
find some improvement, but we could not. 


Mr. Weiss (in French). ——- Was there 
no improvement in keeping the tubes 
clean? - 


Mr, Van Schouwenburg. — No, and 
as no advantages were stated we saw no 
reason to continue the use of this appa- 
ratus. 


Mr. Forte (in French). — We have 
tested in Italy an apparatus consisting of 
tubes placed close to the side of the fire 


box and attached to the backplate. Those — 


tubes project into the firebox and when 
it is desired to clean the smoke tubes 
throw a jet of steam against the tube 
plate. The tubes are thereby cleaned 
when stopping during a journey. One 
engine has been fitted and it has not been 
necessary to clean the tubes at the shed. 


Mr. Pawlowski (in French). —- Clean- 
ing tubes by steam has the disadvantage 
that the atmosphere for some distance 
away is polluted. In Russia we had much 
trouble when we cleaned ‘the tubes of 
oil-fired locomotives in this way. 


“The President. —— Experience with 
special apparatus seems to have been so- 
mewhat varied and therefore it would be 
undesirable to make any definite state- 
ment upon that score, and I suggest that 
we delete all mention of cleaning tubes. 


Now we come to No. 4: 


Cleaning locomotives : Besides ordin- 
ary hand cleaning with cotton waste and 
oil or other material, which is the meth- 
od generally used, the American report 
mentions methods of mechanical clean- 
ing consisting of washing with a mixture 
of warm water and oil applied by means 
of compressed air, especially for wheels 
and motion. ‘ 


I do not know whether it is thought — 


desirable that we should make some men- 
tion upon this head. Hand cleaning 
seems to be the general method used, but 
this American system is, I think, of grow- 
ing importance, owing to the high cost 
of hand cleaning, and if it is successful it 


‘ype 


— 485 — 


may be worth while making some men- 
tion in our report of that method. Can 
you tell us, Mr. Bell, to what extent it is 
adopted in America? 


Mr. R. W. Bell. — The genéral prac- 
tice in America is to wipe the engines by 


‘hand with cotton waste and oil. Some 


roads have adopted a system of washing 
their engines down and wiping them 
in that manner with oil; they spray the 
oil on through a jet under air pressure, 
and then after it is sprayed on they wash 
it off with warm water. Then they do a 
certain amount of hand wiping after that, 
because the water does not seem to dry 
the engine thoroughly. I watched re- 


.centiy an engine being washed down on 


a certain railroad in the United States, 
and I will say that they did a very good 
job; the engine was very clean after it 
was washed with the oil and the hot water; 
but we have hesitated to go into that, 
because we were afraid of hot bearings. 
We were afraid of the dirt being washed 
down into the bearings. Making an ana- 
lysis on one road which uses this inten- 
sively, as compared with our road hand- 
ling a similar number of engines, during 
ene month, we found that with our hand 
wiping and their washing with the oil 
and the water, we could do the job more 
cheaply than they could do it by 3000 dol- 
lars during that month, and our engines 
presented a better appearance, I think, 


_ than their engines did. . However, we are 


putting in a device of that description at 
a small terminal, and we propose to test 
it out very thoroughly, and if it is sue- 
cessful we may possibly extend it to other 
terminals; but just now we are of the 
opinion that we can do the job as cheaply 
with the hand wiping as we can with the 
oil and the hot water. 


- Mr, A. W. Bruce-Joy, Great Indian 


Peninsula Railway, British India. — Can 
Mr. Bell please let us know whether on 
that line which he has mentioned which 
used the special system of washing, there 


was any increase in the overheating of 


bearings? 


Mr. R. W. Bell. — The people who 
had this system in use informed me that 
there was none; they had practically no 
more trouble with this system than they 
had with the hand wiping. It is all a 
question of cost, any way. We are hand- 
ling so many engines during a month, 


and if we can wipe by hand as cheaply 


as we can with oil and water, I do not 
see any necessity for going to oil and 
water. Some roads, of ‘course, operate 
very cheaply because they do very little 
wiping; other roads keep their engines in 
very good condition as far as cleanliness 
is concerned. The engines that I have 
seen over here are very very clean. (Ap- 
plause. ) 


The President. — The only advantage 
of making any mention of locomotive 
cleaning would be if we could make a re- 
commendation of some mechanical means 
of cleaning. If it is merely to say that 
cleaning is done by hand, I do not think it 
is worth saying. Therefore I suggest that 
we make no mention of engine cleaning 
in our report; this was agreed to. 


Then we will go on to No. 5. 


Water supply. — This includes, where 
necessary, pumping plant, reservoirs of 
such a capacity as to form, periodical, 
temporary or permanent reserves, water 
columns suitably provided on the in- 
coming or out-going roads from the shed, 
mains, standpipes, and other apparatus 
as a safeguard against fire, and all other 
accessories for the various requirements 
of the shed, workshop and staff, 


The softening and purification of water 
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used for locomotive purposes is extend- 
ing. This is done with the object of ob- 
taining a better life from the boilers and 
a longer period in service of the tubes, 
with an economy of fuel and a reduc- 
tion in the amount of washing out. 
Moreover, it allows local surface water 
to be used, even when this is of poor 
quality, instead of better water from a 
more distant source or which is less 
abundant or more expensive. 

In this connection, Report No. 1 states 
that on some railways the results given 
by softening plants have not been, in the 
first place, sufficiently satisfactory for 
this process to be preferred to the treat- 
ment of water by means of chemicals 
introduced directly into-the tender or 
into the boiler. 

However, the author of this same re- 
port states that he cannot agree with 
this unfavourable opinion, and recom- 
mends, as do also the other two reports, 
the purification of water by decantation 
and filtration, or softening by chemical 
means by means of apparatus connected 
with the reservoir; these apparatus are 
now used on a large scale, and the Amer- 
ican report gives detailed descriptions 
of these. 


I do not gather from this résumé that 
a great deal of fresh information has come 
out as the result of the inquiry. The con- 
clusions arrived at, as you see, are some- 
what vague, and it will, I think, be diffi- 
cult to arrive at any conclusions which 
would be of use to those who read the 
final report of these sittings. 


Mr. Forte (in French). — I think that 
in this matter we should make a sum- 
mary. These water soften ng plants are 
very useful as they reduce the scale depo- 
sited between two washings out. So far 
as upkeep is concerned the advantages of 
water softening cannot be denied, and I 
think we should say something upon it. 


The President. —— Is it generally 


accepted that the use of superheater loco- 
motives has made the softening of water 
more important? Would it be useful to 
say : « The use of softening plant is in- 
creasing in all the countries dealt with »? 


Mr, Renevey (in French). We 
should make it clearer and add that in. 
the countries where these softening plants 
have been gone in for properly good re- 
sults have been obtained. 


The President. — Then the paragraph 
would read as follows : « The use of water 
softening plants is increasing in all the 
countries dealt with in the reports, and 
good results have been obtained. » 


— This was agreed fo. 


The President. —- We will pass to 
No, 6-: 


Turning locomotives. — This is gen- 
erally done on turntables consisting of 
rigid girders balanced about a central 
pivot, or, in a more recent system, car- 
ried on three points of support. 

It is to be recommended that the turn- 
tables should be of uniform type and of 
uniform diameter, and it is convenient 
to operate these by electric motors, or 
where this cannot be done, by other me- 
chanical means. Mention is also made 
of a number of examples of triangular, 
star shaped, or circular tracks for turn- 
ing-engines, either in place of the turn- 
tables, or as .an emergency measure 
should these be out of action, 


The opinion of the Reporter and of 
Mr. Weiss — and I think I agree with it 
— is that, as there is nothing absolutely 
new in this recommendation, it might be 
suppressed altogether. Then we will 


‘make no mention of the turning of loco- 


motives, 


_— This was agreed to. 
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‘The President. — The next aot : 


ACCOMMODATION FOR THE STAFF. — 
a) Dormitory. — This consists of rooms 
with one or-two beds and also includes 
lavatories and water closets. 

b) Baths, changing rooms and lavato- 
ries. — There is a tendency to increase 
the amount of accommodation of this 
kind, regardless of expense, in the inte- 
rests of the health and well being of the 
staff. 

c) Dining rooms and sitting rooms. — 
The former, either with or without orga- 
nised canteens, are provided in view of 
the increasing demand for better condi- 
tions. The latter, together with recrea- 
tion rooms, on the other hand, have de- 
veloped to a lesser extent, but have been 
provided in special.cases and are in- 
cluded in the most recently constructed 
sheds. 


This subject, I think, does not lend itself 
to a general recommendation. The cir- 
cumstances of each shed have got to be 
considered on their merits, and suitable 
accommodation has got to be provided for 
the staff, but I doubt very much, subject 
to what you think, whether it is desirable 
to make a general recommendation. 

Then we will not mention accommoda- 
tion of staff. 


That brings us to No. 8 : 


Offices and other accommodations, — 
‘The former are provided for clerical 
work in connection with the control of 
the running shed, workshop and stores, 
or for technical and administrative pur- 
poses. The latter are used for instruc- 
tion classes for the working engines 
foremen, as a pay office, for the care- 
taker, in connection with sanitation, for 
storing bicycles, or for other special 
purposes. 


I think the same remarks apply there 
as apply to the accommodation for the 
staff. : 


Paragraph 9 is : 


Heating apparatus, provision of hot 
water, illumination and telephone com- 
munication. — We have already exam- 
ined this question as regards the shed 
itself. For the remainder, report No. 1 
also states that the use of electric light 
with incandescent lamps is the most sa- 
tisfactory and the most widely used, but 
it also quotes cases in which high pres- 
sure gas lighting is preferred. 

Report No. 3 states that arc lamps are 
the best method of lighting large spaces 
in the open. 

Report No. 2 recommends a central 


plant for providing hot water and heat- 


ing the offices and buildings. 


Here again I think there ‘is nothing 
to draw special attention to. 


Now we come to the question of run- 
ning sheds for electric locomotives. My 
own feeling about this is that locomotive 
sheds as referred to this Congress was 
intended to deal with steam locomotive 
sheds. It seems to me impossible to 
deal with the question of electric lo. 
comotive sheds in a single paragraph. 
It ought to be dealt with perhaps by a 
paper of its own, and I think perhaps 
the better way would be to note that the 
conclusions arrived at refer exclusively to 
steam locomotive sheds, and to leave. the 
question of electric locomotive sheds en- 
tirely outside the consideration of this 
meeting. I feel that we shall not be able 
to do it justice on the strength of a single 
paragraph. 


Mr, Van Schouwenburg. — I should 
like to point out that Mr. Forte has men- 
tioned copper welding in discussing the 
workshops, and I would ask if it would 
not be an important subject for a follow- 
ing Congress, to discuss the results of 
copper welding as well with acetylene as 
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electrically? It appears to give remar- 


kable results. 


The President. — We will take a note 
of that, at any rate, and it will be a sug- 
gestion which will be put forward for 
the consideration of the Permanent Com- 
mission. It has also been suggested that 
the question of sheds for electric locomo- 
tives might be also a matter for future 
consideration. 

That I think concludes our business, 
Gentlemen, and I have to thank you very 
much for the attention which you have so 
kindly given to the business of this joint 
meeting. 

Before we disperse, I have been asked 
to make an announcement with regard to 
the Morris track layer, in which many 
members of No. 4 section were interested. 
It is in use in Ireland, and Mr. Sides, the 
Chief Engineer of the Great Southern 
Railway, has said that if any member 


of this Congress desires further infor- 
mation with regard to this track layer, 
he will be pleased to give it. It is, 
as you know, an apparatus for taking 
up the old track and laying down’ the 
new entire, not piecemeal, but entire. 
Each length of rail with sleepers attached 
is taken up, and the new rails with sleep- 
ers attached are put down in its place. It 
is an admirable apparatus; I have seen it 
in use. If any member of this Congress 
desires to see it, Mr. Sides has said that 
he will be very pleased to welcome you in 
Ireland and give you a demonstration of 
the apparatus in use. I think most of 
you have had a print describing that ap- 
paratus, and Mr. Sides, who is a member 
of this Congress and with whom you can 
communicate here, will be very pleased to 
arrange a demonstration for you.if you 
desire to see it. 


— The meeting ended at 11.30 a. m. 


DISCUSSION AT THE GENERAL MEETING 


Meeting held.on the 1 July 1925 (afternoon). 


THE Ricut Hon. Sir Everyn CECIL, Vice-PresipENT, IN THE CHAIR. 
GENERAL SECRETARIES : Sir Henry FOWLER and Mr. P. GHILAIN. 


Sir Henry Fowler, General Secretary, 
read the final summary adopted by the 
1st and 2nd sections meeting jointly. 

This final summary gave rise to no 


comments. 
The President. — The final summary 
is therefore as follows : 


Final summary. 


« 1. Type of engine shed. — Each type 
« of shed has its advantages, and the type 
« chosen is determined by local condi- 
« tions and the views of the railway con- 
« cerned. 


« 2. Pits. —- In some sheds all roads 
« are provided with pits. 

« 3. Recovery of oil and waste from 
« waste used for cleaning purposes. — 
« In certain circumstances it has been 
« found advantageous to put down plant 
« for the recovery of oil and waste from 
« dirty waste. 

« 4, Arrangements for washing out and 
« refilling boilers. — The use of hot 
« water for washing out and refilling 
« boilers can be recommended — when 
« engines have to be kept at the shed for 
« the shortest possible time. 

« 5. Shed workshop. — _ Generally 
« speaking, running sheds carry out all 
« repairs to their locomotives other than 
« heavy repairs, and maintain them in 
« good order. The extent of the repairs 
« to be carried out at the shed depends 
« upon local conditions. 
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« The repair shop should be able to 
contain a reasonable proportion of the 
engines stationed at the running shed, 
and sufficient pits should be provided 
for this number; some would be used 
for inspection or changing wheels and 
axles. 

« Compressed air and oxy-acetylene 
and electric welding are of great use at 
a locomotive shed. 


« 6. Stores. — Proper provision should 
be made at each locomotive shed of the 
following materials : 


« a) Tools or equipment for temporary 
issue or as a reserve stock; 

« b) Spare parts or material; 

« ¢) Oils; 

« d) Various consumable stores for 
use on locomotives and by the staff; 


« 1. Coal stage. — The use of mechan- 
ical coaling is increasing at the larger 
sheds. Where soft coal is used there 
is a loss owing to breakage, but this is 
counterbalanced by the saving in cost 
of labour. 


« 8. The mechanical handling of ashes 
is recommended at the large sheds. 


« 9. The use of water-softening plants 
is increasing in all countries dealt with 
in the reports, and good results have 
been obtained. » 


— The General Meeting ratified this 


final summary. 


